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UNESCO (United Nations Educational, Scientific and 
Cultural Organization) aims to ensure that all countries, both 
developed and developing, have access to the best educational 
facilities necessary to prepare young people to play a full role in 
modern society. Understanding information technology (IT) and 
mastering IT's basic skills and concepts are now regarded by many 
countries as part of the core of education alongside reading and 
writing. To give practical help to all UNESCO countries, the 
International Federation of Information Processing (IFIP) has been 
asked to specify a curriculum in informatics for secondary education, 
designed to be capable of implementation throughout the world. The 
curriculum has been designed in modular form so that education 
authorities can select appropriate elements to meet thei: objectives 
at the phase of development reached in their countries. Curriculum 
objectives include: computer literacy; application of IT tools in 
other subject areas; application of informatics in other subject 
areas; and application of informatics in professional areas. Three 
curriculum units are detailed (general education at the foundation 
level, general education at the advanced level, and vocational 
education at the advanced level). A section on general implementation 
issues examines the automation, information, and communications 
phases. Appendices include: Computer Literacy Units; Informatics In 
Other Disciplines; General Advanced Level Units; Vocational Advanced 
Level Units; and a bibliography. (MAS) 
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A Curriculum for Schools 



Introduction 



General Aim 

UNESCO aims lo ensure ihai all couniries. boih dcvcU^ped and developing, have access lo ihe besi 
educaiional laciliiies necessar>' lo prepare young people lo pla\- a full role in modern sociei)- and lo 
eoniribuie lo wealth creation. 

Information technology UT"* has become, within a \er)- short time, one of the basic building blocks of 
modern industrial societ\'. Understanding IT and mastering the basic skills and concepts of IT are now 
regarded by man\" countries as part of the core of education alongside reading and writing. This area of 
siud\- goes under the all-embracing name of informaiics. 

To give positive, practical help to all UNESCO countries, the International Federation for Information 
Processing has been asked to specify a curriculum in informatics for secondary education based 

on the experience of us specialist working gr*^Kip (VVG 3.1) and input from other selected experts. The 
curriculum is designed to be capable oi implementation throughout the \;oHd to all secondary ago 
students. 

All governments aim to provide the most compicberisive education for all citizen? withm the constraints 
of available finance. Because of the pivotal position of information technology in modern societies, the 
mtroduciion of informatics into secondary schools will be high on any political agenda. This document 
gives a practical and realistic approach lo the info.maiics curriculum which can be adopted quickly and 
at minimum cost. 



Justification for Informatics Learning 

Information technolog) now peimeatcs the business environment and underpins the success ol modern 
corporations as well as providing government with cost efficient civil ser\'ice systems. At the same time, 
the tools and techniques of information technology are of value m the processes oi learning and in the 
organisation and management of le.irning institutions 
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The uends in the need for qualified personnel give a clear demonsiraiion of ihe need for effeciive 
mformaiics learning at all levels (source: Schul Computer jahrbuch, Ausgabe '93/94, Meizler Schulbuch 
Vorlag, page 15): 

1970 2000 




UJ70 1000 



professional informaticians (computer scientists) 

1970: 0 5 % of ihc pro' ^sional population 

2000: 4 % of the profe^^sional population 
professionals in other disciplines with an informatics qualification 

1970: 1.5 % of the professional population 

2000. 20 % of the professional population 
professionals competent in the use of intormatics tools 

1970: 3 % of the professional population 

2000: 40 % of the prolessional population 
professionals with no IT qualification 

1^70: % of the professional population 

1000: % of the professional j")0]Uilation 

In light of these clear indications it is timely lor UNIiSCO to promtuc the mtrt^duction ol inioiniatics in 
all secondary schools in all countries. The commissionnig of IFIP Working Ciroun 11 to design the 
recommended curriculum draws on their wide ONpencnce of developing effective mformaucs education 
during the past quarter o! a centtiry. 

l orn van W'ccn Clhair, IrlP Working C^nHip ""'». 1 on Secondary I dticalion 
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Section 1 — The Curriculum Format 



Aim 

The working party has aimed lo produce a document which defines a practical and realistic approach 
to the secondaiy education informatics curriculum for both developed and developing countries which 
can be implemented, according to available resources, quickly and at minimum cost. 

The curriculum has been designed in modular form so that education authorities can select appropriate 
elements to meet their objectives ai the phase of development reached in their countries. Sufficieni 
detailed description of each objective has been given so that writers can produce course materials which 
meet local cultural and developmental circumstances. 

In any educational system, the le\'el of available resources places a restriction on the degree ;o which any 
new subject can be introduced into the school curriculum, especially where only the most basic facilities 
have so far been provided. But informatics is of such importance to the future industrial and commercial 
health of a country' that investment in the equipment, teacher training and support ser\'ices necessary for 
the effective deliver)' of an informatics curriculum should rank high in any set of government priorities. 
The curriculum proposed has taken account of these resource issues and has specified n minimum 
requirement for effective deliver)' in different circumstances. 



Background Considerations 

Introducing any new curriculum calls for careful preparation, management, resourcing, teacher training 
and continuing support. Experience shows that informatics is no exception. Many of its elements may 
find their most effective place within other, existing subject areas. The proposed informatics 
curriculum could, for example, to a large extent be embedded within mathematics, science, 
languages and social science. Where this is not practical, or timely with respect to the phase of 
development (sec below), it is recommended that the curriculum be delivered as a separate entity, calling 
where possible on other subjccis for practical illustration and example. 

Different countries will be at different phases of development in the use of information technology 
within government, commerce and wider society. Three distinct phases have been identified; 

Antomatkm Phase — where essential infrastructures are still being developed and conversion of existing 
systems and design of informatics solutions is the sole responsibility of technical personnel. 

Information Phase — characterised by the move towards personal ownership or use of computing tools, 
with a strong mllucnce of the user on the design of automated systems. 

Commiinkatum Phase — the most advanced stage when computers are in networks and use is 
characterised by collaboration between uscr> and informatics is part ol tiie essential infrastructure. 

To help support implementation in particular countries, the curriculum hae-' been specilicd for countries 
in the Injonnatum Phase. Adaptation will be necessary for countries in the earlier or later stages ol 
development. Tun her advice on manors of implementation is given in Section 4. 
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Design of the Informatics Curriculum 

The recommended curriculum has been arranged in the form of Units, grouped together m Modules 
which are designed for different levels of secondary' education. Depending on local circumstances, 
however, the units could be used at other levels. 

Fouvdation Level Modules are for all students up to the age when a choice is made either to stay in full time 
schooling or to seek work (usually at about the age of 16). Units for the foundation stage have been 
further grouped into a Computer Literacy Core Module, which is regarded as General Education for all 
students, together with a Computer Literacy Core Elective Module which is also targeted at General 
Foundation Level. A commentary' is provided which indicates which of the above modules are of a 
Vocational nature, appropriate for students who will leave school for work after the Foundation Level. 

Optionul Modidcs of Computer Literacy arc targeted ai cither Foundation or Advanced Levels; also two 
Units on Programming which arc pre -requisites for those proceeding to Advanced Level Informatics. 

AdvuiKcd Modules are for secondary school students who stay in full time education. Here again, there 
is a grouping of Units into a General Module aimed at students aspiring to higher education and a 
Vocational Module for students entering the work place after a period of technical training. 



Terminology 

The lolltnving dciinitions have been used by the working party: 

Informatics: the science dealing with the design, realisation, evaluation, use and maintenance of 
information processing systems; including hardware, software, organizational and human aspects, and 
the industrial, commercial, governmental and political implications CUNESCO/lBl). 



InJormatUs technology: the applications of informatics in society. 



Informcnion tcchnolo\[v: the combination of informatics technology with other, related technologies. 
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Section 2 — Main Objectives of the Informatics Curriculum 

1. Computer Literacy 

Students should be able to use computers in a competent and intelligent way in daily life. 

Recent radical changes in ihc work place and in the qualifications requirgd for effective performance 
mean that secondary schools should aim to include at least the core elements of computer literacy 
as defined here within their main core curriculum. 

This main objective should preferably be addressed within General Education at the Foundation Level. 

2. Application of IT Tools in Other Subject Areas 

Students should be able to use information technology tools to solve routine problems in other 
subject areas. 

This main objective should preferably be addressed within Cicneral Education at both the Foundation 
and Advanced Levels. 

3. Application of Informatics in Other Subject Areas 

Students should be able to use methods and techniques from informatics in combination with 
information technology tools to solve problems in other subject areas. 

This main objective should preferably be addressed in General Education at the Advanced Level 

4. Application of Informatics in Professional Areas 

Students should be able to use methods and techniques from informatics in combination with 
information technology tools to solve professional problems from business and industry. 

This main objective should preferably be addressed in Vocational Education at the Advanced Level 



ERIC 



?/^"5CO / W Curriculum — InfornKitics for Secoodory €ducotion 




I 

Introduction J 



Curriculum 
Format 



Main 
Objectives 



Curriculum 
Units 



Generol 
Implcmentotion 
Issues 



Rppendices 



Curriculum Objectives within the Secondary Education Context 

General Education at the Foundation Level 

The principal focus is on Main Objectives 1 and 2: 
Computer Literacy 

Application of IT tools in other subject areas 

In addition, there is an optional focus on Objective 3: 
Application of Informatics in other subject areas 

General Education at the Advanced Level 



Having fully met Objective 1 (Computer Literacy), the focus is on Main Objectives 2 & 3: 
Application of IT tools in other subject areas 
Application of Informatics in other subject areas 

Objective 3 involves the following sequence of problem solving skills using the techniques and tools of 
informatics, namely the methodical modelling of the problem^ design of an algorithmic solution, 
programming the solution either in a general or computer specific way, and an evaluation of the 
proposed solution. This implies that students have developed a functional model of a computer system 
and its programming environment. 



Vocational Education at the Advanced Level 



Here, the focus is on Main Objective 4; 
Application of Informatics in professional areas 

Students should be able methodically to model, design, realise and implement relatively simple 
information systems with the aid of problem oriented tools; and can identify problems involved in 
project management. 
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Section 3 — The Curriculum Units 



GENER.AL Education at the Foundation Level 



Computer Literacy 



Objectives 

Students should be able to: 

1. handle the basic hardware and software facilities of a computer system; 

2. use. control and apply application oriented software tools; 

3. solve routine problems in an algorithmic form; 

4. identify the most important social, economical and ethical consequences of IT. 

Units of Computer Literacy for the Foundation Level have been divided into two mt dules: 



Core Module 

CI* Hardware 

CI* Systems Software Environment 

C3'^ Computing Trends 

C4 Introduction to Using a Computer 

C5 Text Processing 

C6 Working with a Database 

C7 Working with Graphics 

C8 Social and Ethical Issues 

CIO Choice of Software Tools 



Core Elective Module 

El Database Design and Use 
E2 Spreadsheet Design and Use 
E3 Careers in Informatics 



* These Units coulc' be integrated with other Core Units as and when applicable. 



In addition, two Optional Modules are specified for use either at the Foundation Level or the Advanced 
Level: 

Optional Programming Module (Si i; commfntarv on iMri.i:Mh:N rATioN bm.ow) 

PI Introduction to Programming 
P2 Top-Down Program Design 

GuNERAL Options Moduli: 

Opl Keyboarding Skills 

Op2 Desk Top Publishing 

Op3 Computprs and Communication 

Op4 Creating Graphics 

Op5 Working with Multimedia 

Op6 Computer Aided Design (CAD) 



Op7 Modelling and Simulation 

Op8 Expert Systems 

(^pQ Robots and Feedback Devices 

C^plO Music 

0\^\\ Statistics 



Full specii ications of all the above Units are given in Appendix 1 
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Implementation of Foundation Units 



Rcicni radical changes in the work phcc and in the qualificaiions required for effective performance 
mean ihai secondar>' schools should aim to include at least the core elements of computer literacy 
as defined here within their main core curriculum. 

I hi> moans liiai all schools should aim to cover the Core Module at a Foundation Level for all students 
I he Core Elect I \e Module gives a broader experience of database and spreadsheet design and use, of 
jXiriiLular value to those seeking employment as data entry clerks or for future secretaries; as well as a 
module on careers in informatics. 



I, nils for Vocational Courses 

I he c ore lileciivc Units will be of special interest to students leaving for work ai the end of the 
l oundaiion Level The following Optional Units will also be of value in vocational courses: 

KV\l>i)iaJini; Shills (()/)]) combined with the Cote Unit of Text Pwa'ss'mg (C5) may i-.ad to employment as 
a ^arclary or data eiU'y cl'^rk, and will help gain entry into vocational training institutions which 
provklc (urlhet I mining for D^^creiaries. 

!\ sk Top jyi/isliin,v; f()/)2) and Ocatm^ Gniphits (O/W) combined with the Cote Lhut oti Working with 
i.Mfmus '( / ) will be o( advantage to those seeking employment in the graphic design and printing 
riuliislneN 

U(>WciM\: uifri Multuncdul {i)p5) will help students to look for w^ork in the advertising industry or the 
puhlu relations department ol a large lirm. 

( i^n\puh t Assisicd /^i'si^^n will be of immediate value to those seeking employment in engineering, 
drNit;n. archiieciuie and other occupation requiring the creation of technical drawings. 



In formal ics in Other Disciplines 

c omputcM l.uerat y Objective 2 and Main Objectives 1 &x ^ require students to apply LI" Tools and 
Inlormaiies leLhniques within mher subject areas. Ai a Toundaiion Level, these requirements can be 
nvt by using a selection of the examples given m Appendix 2 — Informatics in other Disciplines. 
"^Uk'.enis will also find these examples a stimulant to their own work in other subjects as well as an 
etuLbniciU t)l their inlormaiies studies. 

icaihrr^ nia\ hnd that bv miegrating the use ol computers within subject areas, most of the Computer 
I.iieraey objectives can be met without the need for a separate course. 
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Optional Programming Module 

Computer Literacy Objective 3 requires students to have the abihty to soK'e routine cver)'day problems 
in an algorithmic iorm. This is most easily achieved by including the two Units PI and P2 of the 
Optional Programming Module within the Foundation Level Core Module. In this context, the word 
algorithm is to be interpreted in its broadest sense, avoiding a narrow mathematical definition. 
Depending on the local situation and the availability of resources, this objective can be met either by the 
Programming Module, or by stressing the problem solving nature of using software tools within the main 
Core Units, thus avoiding too formal a treatment of algorithms at this stage. As an alternative, this 
objective could be met within the Core Mathematics Curriculum, 

General Options Module 

Is IS recommended that these Computer Literacy Units be used at either the Foundation or the Advanced 
Levels, subject to the speciiic requirements at Foundation Level described above. 

All Units should be studied by those wishing to have a broad understanding of computers in modern li(e. 
but it IS recognised that the resources available may limit the degree to which they can be supported by 
practical exercises within secondaiy schools. 

Resource Requirements 

In Appendices, each Unit Description mdicates the minimum necessary resources required for successlul 
implementation, and gives suggestions lor optional extra resources. 

Advanced Level Units 

For completeness. Advanced Level Units are specified here to help older students to bridge 
from foundation level courses to general and vocational courses at the tert::':7 stage. It is 
recognised that not all secondary schools will be staffed and equipped to provide 
advanced units. 

Ideally, courses should be built up from General Advanced Units GAl-3 and Vocational 
Advanced Units VAl-3, in consultation with universities and tertiary institutions, so that 
advanced credits can be obtained towards a tertiaiy computer science course. 
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General Education at the Advance Level 

The Computer Literacy objective should have been met ai the Foundation Level. 



Application of IT tools in other subject areas 

Students should be able to use information technology tools to solve problems in other subject areas. 
Application of Informatics in other subject areas (selected students only) 

Students should be able methodically to model and solve relatively complex problems using both 
general purpose and problem oriented programmable tools. 

Computer Literacy Modules 

Both Units specified in the Optional Programming Module (PI and P2) should either have been studied 
at Foundation Level or must be studied first at this level. Also, subject to the availability of resources, all 
Units from the General Options Module (Opl-11) should be studied to meet the Computer Literacy 
objectives at this level. 

General Advanced Module 

Three Units are specified to meet the objectives for General Education in Informatics at the Advanced 
Level: 

GAl Foundations of Programming and Software Development 
GA2 Advanced Elements of Programming 
GA3 Applications of Modelling 



Full specifications of all the above Units are given in Appendix 3 



Application of IT Tools in other subject areas 

To meet this objective, students should have broad experience in the use of IT tools in other disciplines 
as described in Appendix 2; and should have studied Unit GA3, using Subject Oriented Programming 
(see Unit description). 

Application of Informatics in other subject areas 

For a fuller treatment of Informatics, students should complete all three Units GAl, GA2 and GA3. This • 
will enable students to enter Higher Education with basic knowledge and skills in the programming of 
systems and in software development, as well as with practical experience in modelling. 



Implementation 



Bcnh of the Units (PI and P2) from the Optional Programming Module should he studied before 
attempting these General Advanced Level Units in Informatics. 

Unit GA3: Applications of Modelling can be studied in parallel with Unit GA2 to give a more realistic 
context to the work on Advanced Elements of Programming. 
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Vocational Education at the Advanced Level 



Objective 

Students arc able methodically to model, design, realise and implement relatively simple information 
systems with the aid of problem oriented tools; and can identify problems involved in project 
management. 

Three Units arc specified to meet the objective for \'ocationai Education in Informatics at the Advanced 
Level: 

Vocational Advanced Module 

VAl Business Information Systems 
VA2 Process Control Systems 
VA3 Project Management 

Full specifications of all the above Units are given in Appendix 4 



Implementation 

Both of ihc Units (PI and ?2) from the Optional Programming Module should be studied before 
attempting this Vocational Advanced Level Module in Informatics. 

The Units recommended as optional for study by vocationally oriented students at the Foundation Level 
should now be regarded as prc-requisites. 

A higher technical level of competence can be achieved by studying Unit GAl from the General 
Advanced Level Module before starting on VAl, VA2 and VA3. 

Instead of studying Units VAl. VA2 and VA3 in sequence. Unit VA3 may be used to provide a realistic 
context within which the objectives of Units VAl and VA2 can be met. 
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GA3' 



Appendix 2 



CI - CIO 
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Op - Opl 



P2 
t 

PI 



GA3^" 
t 

C.A2 
t 

c;ap* 
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VAl 



Appendix 4 

VA2 



VA3 



Subject oriented programming 
**) General purpose programming 



Vocational courses to mclude 
CI - CIO. El •E3; Opl. 2, 4. 5.6; 
PI and P2 optionally 
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Section 4 — General Implementation Issues 

U is recognised that all developing countries will wish to adopt a curriculum which helps them rapidly 
to catch up With more technologically ad\'anced countries. But it is important that the early steps in the 
developmental process are not ignored entirely, otherwise a dependency on other countries for technical 
st'pport could be an unwelcome outcome. 

Schools should be aware that developments connected with informatics in education can be vcr\' fast, 
and may also be separated in phases similar to the phases of information technology development in 
wider societv. The following descriptions are pro\'ided to help determine in which phase of 
development' countries have reached, so that they can decide on appropriate action. The trans-tion 
between phases is often gradual, but if schools and authorities are aware of which direction 
developments will take, they will be able to plan future actions. 

Automation Phase 

Only a few computers are available for a large number of students, often not of the latest generation of 
computer, with slow and low quality printing facilities. Application software is based on general 
purpose programming languages (Basic, Pascal), typically a simple word-processor, a simple file system, 
possibly a simple spreadsheet. Teachers have limited opportunity for training and external support, 
often schools have only one specialist teacher. Computers are either all located in a specialist room or 
dispersed as one per classroom. Students have no prior exposure to computers and have little or no 
keyboard skills. Informatics is usually a separate course with limited integration in other subjects. 

In curriculum terms, this phase calls for units on computer programming for selected students and 
consideration of the social effects of introducing automated systems. Resources available for units on 
Computer Literacy may not be available. 

IFIP Guidelines on Good Practice Intcgraiin}; Information Tahnology into Education (see Appendix 5) 
gives practical advice on planning for the irnnsition from the automation phase to the next, information 
phase 

Infomiation Phase 

Schools have become major users of personal computers, and most subjects have started to integrate 
information technologv elements either for learnmg support or as curriculum content. National and 
regional policies are in place for the evaluation and supply of hardware and software, and information 
about systems and applications circulates freely. 

The main characteristic of the Information Phase in education is the interaction between the organization 
of education and information technology. In the Information Phase education is moving from teacher 
centred towards student centred education under the pressure of society which needs students with 
other competences; this movement is supported by information technology. On the other hand the 
increase in technical capabilities and in the use of information technology pushes educational 
organization in the same direction. The Information Phase is characterized by the integranon of 
information technology into education 
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Schools will have sizable numbers of computers available for their students. These computers will be 
accessible to students on an individual basis, and be dispersed through the schoo!. Computers will be 
tied into a local area network with filing and printing facilities. A whole range of advanced application 
software will be available to the students. School staff, teachers and management, use computers for 
support in their work. Specialist maintenance support will be available. There are several teachers in 
the school who are specialists in computer use in the teaching of their discipline. Students may well have 
already acquired computer skills, either in education or at home. Informatics is, for an important part, 
integrated into other disciplines. 

The secondary' curriculum now includes general computer literacy for the majority of students, and ihe 
use of application tools within subject disciplines as well as methods and techniques from informatics 
such as programming. 

N4orc about the problems and possible solutions associated with the Information Phase may be found in 
the IFIP Guidelines for Good Practice Integration of Infomation Tcchnohgy into Education — see 
Appendix 5. 



Communication Phase 

The Communication Phase is ai the moment emerging in isolated experiments and developments. 
Precisely how education will be affected is not yet clear. However, this phase will be characcerised by 
full integration of information technology in the management and delivery of learning, and in the use of 
networks of computers for communication and collaboration between computer users, both within the 
school and with outside agencies. 

In schools, teachers and students will be linked in computer networks The secondary curriculum will 
include general Information Technology Literacy, which is broader and deeper than Computer Literacy. 
Information Technolog)' will be fully integrated in the learning process. Use of Information Technology 
will be fully integrated in the different subject areas, and advanced creative use will be made of these 
tools on the basis of modelling methods and techniques from informatics. Application Oriented 
Informatics will be an elective. 
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Further Practical Considerations 



Informaiics is esseniially a practical subjecL Informaiics skills arc besi acquired through praciical work 
on and with compuicrs; informatics knowledge develops more effeciively wiihin a praciical 
environmcni. 

This poses problems when ihere is a limii lo ihe supply of equipmeni lo suppori informaiics courses, but 
ii is important lo have an implemeniaiion strategy which acknowledges the need for praciical experience 
and arranges for the supply, management and maintenance of computing equipmeni. 

If equipmeni is in limited supply, ai least each teacher of mformatics should have ready access to 
computing equipment, preferably in advance of its introduction to students. Ideally this should be 
associated with a lormal course of training so that teachers are thoroughly familiar with the content and 
practice of informatics. Many inspired teachers will then find ways to compensated for lack of 
equipment for students until the supply improves. It must be stressed that an adequate supply of 
equipment is a necessary condition for schools wishing to enter the Information Phase. 

The Curriculum Units indicate examples of applications v.'hich help to place the objectives in context. 
Not ail countries will be capable of implementing all of the suggestions, but teachers will be able to find 
examples of a similar sort which match more closely the culture and experience of their own students. 



Resource Centres 



Several countries, where informatics has been successfully introduced, have established resource centres 
for the initial iraming of teachers, the acquisition, evaluation and dissemination of hardware and 
software; and the preparation, printing and distribution of resource materials for teachers and students, 
ideally mvoh ing teachers in the dev elopment and evaluation phases. 

Resource centres can be national or local They represent good value for money at the beginning of the 
introduction of an informatics curriculum, and can be an important continuing source of support for 
teachers as technology changes and the countrv mt)ves towards the communication phase. Good 
examples also exist where the facility to conimuniLjte via electronic mail between the teacher s computer 
and I he resource cemre has helped to update local skills and knowledge without the costs of travel and 
lime away from school. 

In spile of any ditficulties which teachers may find when planning to introduce the recommended 
curriculum, they can take encouragement liom the enthusiasm which most students bring to their 
learning of informatics. The subject is contemporar\', closely linked to the real world of today and 
tomorrow, and its ^tudy will ensure that students are equipped to play a key role with confidence in their 
future society. Teachers will enjoy the challenge of learning informatics tor themseb-es and will soon 
capitalise on the motivation of then students. 
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Appendix 1 — Computer Literacy Units 



Contents 



Core Module 



Core Elective Module 



Cl* Hardware 

C2* Systems Software Environment 

C3* Computing Trends 

C4 Introduction to Using a Computer 

C5 Text Processing 

C6 Workmg with a Database 

C7 Working with a Spreadsheet 

C8 Working with Graphics 

C9 Social and Ethical Issues 

C 1 0 Choice of Software Tools 

* These Units could be integrate with the other Core Units as applicable. 



El Database Design and Use 
E2 Spreadsheet Design and Use 
E3 Careers in Informatics 



General Options Module 



Op 1 Keyboarding Skills 

Op2 Desk Top Publishing 

Op3 Computers and Communication 

Op4 Creating Graphic? 

Op5 Working with Multimedia 

Op6 Computer Aided Design (CAD) 



Op7 Modelling and Simulation 

Op8 Expert Systems 

Op9 Robots and Feedback Devices 

Op 10 Music 

Op 11 Statistics 



Optional Programming Module 



PI Introduction to Programming 
P2 Top-Down Program Design 



Appendix 2 gives examples of how the above Computer Literacy Units can stimulate the use of 
computers in other disciplines. 
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Units for Advanced Level Courses are specified in Appendices 3 and 4: 



GtNERAi. Advanced Module (Appendix 3) 

c.iA 1 l ound-uions of Programming and Sofuvare Development 
CiA2 Advanced Elements of Programming 
C'A ^ Appheaiions of Modelling 

Vex AT lONAL Advanced Module (Appendix 4) 

\ Al BuMness informaiion Systems 
\"A2 Pioecss C"onirol Systems 
\ A \ Pri>)ect Management 
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Computer Utorocv Units 




CoreMockiie 



Core Module 



Unit CI — Hardware 



This unit should be done on a nced-io-know basis during ilie leaching of other units. 
Objective 

Students should be able lo identify and understand the functions of the main components of a typical 
computer system as well as identify and understand the functions of v arious peripherals. 

Sub-objectives 

Students should be able to: i - i 

1. identify the main components of the hardware in use (i.e. CPU, mpui devices, output devices and 
storage devices). 

2. demonstrate an understanding of the functions oi the main components of tiie hardware m use: 

3. identify various peripheral devices (e.g.modem, fax-modem, plotter, scanner); 

4. dcmonsirate an understanding of the functions of the various peripheral devices; 

5. demonstrate an understanding of the network in use uf applicable). 

Context 

Students should fullv understand iiow computers work and that the computer is under their control. 
Thev should not he mystified by computers and should be able to understand that computers are 
continually being improved and why. Students should also realise that any knowledgeable and 
interested person can build their own computer from components. 

Content 

Students should be able to differentiate between the basic components of a computer system and 
understand the function of vaiiou- peripheral devices. If peripheral devices are not a\'ailable lor 
demonstration on site, students should visit facilities which have them. 

Resources 

Minimum MCccsscn v rc^ouncs: ,■ i i 

Diagrams, models of the basic computer components; illustrations o( their junctions; actual samj^les or 
illustrations of peripheral devices. 

Opiiimal extra rcsouncs: 

Videos, visits to computer lacilities. computer building kits; 

Software such as Computerworks; 

Dated, hut not obsolete computer to take apart 

Links 

All other units. 
Methodology 

Explanations with diagrams, video and the real objects with licld trips where necessary 
Hands-on expenence of building a computer model or a peripheral device. 
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Unit C2 — Systems Software: Environment 



This unii should be done on a need-io-know basis during the leaching of other units. 
Objective 

Students should be able lo understand the Riain functions of systems software environnaent and to 
utilise its features in relation to the main applications software b.- .-ig used. 

Sub-objectives 

Students should be able to: 

1 demonstrate an understanding of the main functions of the system software environment; 

2. use the features of the system software environment (to the appropriate level) in relation to the maivt 
applications software; 

3. use network functions (if available) to the appropriate level. 

Context 

This unit is intended to familiarise students with the basic operating system of a computer (on a nccd- 
lo-kncnv basis) so that they can use the system competently to achieve their tasks. 

Content 

Students should know what s\stem software is and the types available lor various makes of computers^ 
Students should also know the various steps and commands needed to perform a variety ol tasks such 
as formatting a disk, copying a disk, making directories and sub-directories, hard-disk management, 
unformatting, saving and renaming files. Where applicable, students should also be familiar with the 
appropriate hmctions of the local or wide area network available to them. 

Resources 

\fininiufTi nacsscH V rctiouncs: 
Computer, system software. 

Oplional extra rcsouucs; 

Easy to understand maiuials on the use of system soitwarc. 
Tutorial soitwarc such as Teach yourself DOS, DOS lutor. 

Links 

All other units. 
Methodology 

DcmonstiatiiMi ol each system soitwarc command. 
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Unit C3 — Computing Trends 

This unit should be done on a need-to-know basis during the icaching of oiher uniis. 
Objective 

Siudents should be able to explain the current situation and trends in computing against the background 
of past developments. 

Sub-objeclives 

Students should be able to explain the current situation and trends in computing against the background 
of past developments in: a) hardware; b) software; c) operating methods. 

Context 

Where are we go\n^ ^ In order to answer the question we have to know where we have come from. The 
world of computing will be vcrv different by the time students enter the work place, but many o the 
chanties are predictable if we study the trends up to now. In addition, we have to know some ol the 
histoW of computing in order to understand the terminology and procedures we hnd today. 

Content 

Students should understand the key stages in the evolution of computers over the years. This may be 
looked at from the followmg pomts of v\ew: eady histon' ',wea\'ing. calculatmg machmes, code 
hreakingV CPU development (improvements in speed and power \ ersus decrease m price size ana 
energy consumption^; input devices (developments from punched cards to mice and speech 
recognition)- output devices (from teletype to video display unit); and storage devices (from punched 
paper to hard disksV, softu-are (from changing the wiring to user-lricndly so t ware tools); text and 
document processing (leading to the ''paperless office "); and operating methods (developments Ironj 
batch processing and time-sharing to local and wide area netu'orks. multi-tasking and distributed 
processing). 

Resources 

iVfinimu?n nacssnry JcscUiKC'^: 

Pictures or illustrations of eadier computers. 

Optional cslranMnuxcy , , 

Suitable books neu-spaper clippings of newly launched computer hardware or soltwarc. newspaper 
articles of soon-to-be launched or luture hardware and soitwarc, videos examples ol hardware, software 
and peripherals. 

Links 

All other units. 
Methodology 

Stiidcnl-ba^ed uscaich 

X'lsits to iacilities with iMrlicr and recent unnpLitei haulwaiv. 
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Unit C4 — Introduction to Using a Computer 



This Unit is for siudcnis who have nev er used computers. 
Objective 

Siudenis should he able lo show compcience in usirg a computer (o generate simple things such as 
posters, banners, signs, inviiaiions cards, calciulars and drawings. 

Sub-objectives 

Siuder^ts should be able to: ... 

1 . demonsiraie ihe ability to use a computer compeiently to produce posters, banners, signs, mviiaiion 

cards, calendars and leiierheads using simple software suitable for beginners: 

experience the enjoyment and stimulation in using computers. 

Context 

This unit is aimed at teaching students how to u?e a computer system. The student s first experience in 
using a computer should be fun and siimulating. Educational games, good CAL packages and simple 
graphics software can give students a gnod introduction to using a computer for the first imie. 

Content 

Teachers should ^nw a meaningful and directed exercise so that students have a definite o'hjeciive to aim 
for. If necessary,' teachers may illustrate the functions of the various components of the computer in 
terms of ir.pui, processing, output and memory. , , ,. i i 

Students should know how to operate a computer system and its peripherals ns well as the commands 
ncccssai)- to use the software to produce the required outcomes 

Resources 

jVfiMimum noicsNCii'T resources: 

Computers for small group work: e.isy to use soli\saie such as Print ?nasier. PruitShop Bannermama or 

KidPix 

Printer 

Opjumiil t'\ti\t r-.'souKcs. 

-amples ol various creations using the software cliosen. 
Oihcr software such as Storybook Weaver, My Story. 

Links 

All other Umts. 
Methodology 
Sludeni-centred aciivities. 
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Unit C5 — Text Processing 



Objective 

Sludcnis should be able to use a word-processor skilllully and inielligenily lo produce various readable 
and siruclurcd documenis I'oi' se\ eral disciplines. 

Sub~objeelivcs 

Siudenis should be able lo: 

1. produce a readable document; 

2. produce a siruciured documeni: 

3. produce \ anous documenis; 

4. discuss ihe aJvaniages and disadvantages of a word-processor in a \ ariciy of sellings: 

5. make informed decisions as lo w heiher a w ord-processor should be used for a gi\'en lask. 

Context 

Being able lo use a word-processor is neccs5ar\- in today's society. Few peoj)lc use typewriters when a 
computer provides a better alternatu e. There are clear advantages of using a word-processor compared 
to ihc usual method of wruing on paper or lypin^^ with a typewriter. Students should appreciate the use 
of a word-processor and be encouraged to use it for most writing tasks. The objective is not to train a 
qualilied typist or secretary, but a knowledge ol word-processing and keyboard skills is an advantage 
when seeking employmeni. 

Content 

Sludcnis should lirsi learn how to use a word-processor under the super\'ision of a teache!' who should 
demonsiraie and emphasise how easy it is to use. Students should start by typing in simple but 
meaninglul exercises They should know how to use the \ arious leatures uvg. bold, italics, underline, 
justified margin^, centring, superscript, subscript, fonts, headers and footers^ provided by a word- 
processor and. where possible, be able to use additional utilities such as spell checkers, grammar 
checkers, diciionary. thesaurus and nuTge facilities. 

Meaningful aciiviiies on a word-processor include the preparation of personal or business letters, 
inviiaiions to school e\XMiis. and lists of school e\ ents. Students should be able to use a word-processor 
independently to produce \arious documents which are leadable and structured in a mosi presentable 
form. They should also be able lo make informed decisions about whether or not using ihe word- 
processor for a certain task is the most elhcient method 



36 



UNESCO / IFIP Curriculum ~ Informotics for Sccondorv Education 



33 



lfH''OC.''jrrion 



C'JMlculUf'i 



Unirs 



Gcncrol 








Computer Uterocv Units 




Cof« Module 



Resources 

One computer per siudeni, word -processing soltware; 
Teacher prepared materials (exercise sheets, sample files). 

Optional extra mourccs: 

Easy to understand manuals on word-processing software; 

Liquid crystal display panel on o\eihead projector, magazine articles on word -processors; 
Advertisements and brochures on word-processors available in the market. 

Links 

Mardware, Systems Software Lnvironment. Choice of Software Tools, Computing Trends, Introduction 
to JJsinga Computer, Kcyboarding Skills. Desk Top Publishmg, Computers and Communication. 

Methodology 

Teachers nr.iy initialK' create siiriole exercisei. such as sample documents on disks, and require students 
first to open, modify and rc-sa\ c files; then to progress to more difficult exercises such as use of headers, * 
looters, dictionary, thesaurus, spelling and grammar checkers. 
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Core Module 



Objective 

Siudcnis should ix' ahlo lo use a prepared dauihasc m a eonipeienl manner. 



Sub-objectives 

Siudenis should he ahle U")' 

1 . undersiand some of die rclevani phases of pu^hlem solving; 

2. idenuK a prohlem w hich can he soh etl hy a tlaiabase: 

3. use a prepared daiahase lo store inlormaiion; 

4. draw n and mierprel inlormaiion Irom an cxisiing daiahase m a siruclured and rational mannc] 



Context 

In a large variety of huMuess and m e\cry da\ lilc. data arc stored in datahases managed hy computers 
which arc mueasmgly hcing linked together, for example lor airline reservations and hotel reservations. 
More and more infoVmaiion about people is stored m databases — students should he aware ol the need 
for the protection ol personal data. 

C.ontcnt 

siutlenis anakie different api-jlications m e\er\ day life where dauihascb are used. W henever possible, 
examples should be u^ed which make the need lor data proiection obvious, such as: student rccortls. 
inlormaiion about louri:>l Hows and necd^ 

Using a suitable example, die teacher piepaics the appropriate Miucture of a database. Siudents then 
collect the neces>ar\ data, lor example b\ inter\iews ior which the\ mu^t design an appropriate 
c(ueMionnairc. 1 he data arc emcrcd into the database, niflerciu list^ will he produced and discussed. 

[during the jmoccs> of using a database, students will come to understand some aspect ot problem 
solving >ULh as design, tlata entr\ and modification, and how to qiw Mion the database. 



Resources 



MininjiifJi ncic.s.stnx !es(>iiftes. 

C'^ne computer per group of >URlenis: 

Simple database^ contained withm AX'orks" package^: 

Some countries provide simple edi Rational databases or special user inUM'LRCh \ov student s at a 
rca>onahle price. 

('i/in(>nii! cxiui }(souu es 

(^nc computer per Mudent; tutorial soltwaie; 

Liquid cr\>tal display jxmei and o\erhead pn^iector. C ardex lilc 

Links 

All other C ore I 'nit^. C ore r".lective I'-ml Pataba^e OcMgn and L'^e is a next Mcp. 
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Unit C7 — Working with a Spreadsheet 



Objective 

SlLidcnis shiUild he able lo underhand and make use of a |»rcpared spreadsheei. 

Sub-objectives 

Siudcnis should he able ic 

1. demonsiraic an undersianding ol whai a spreadsheei i> and iis uses: 

2. use a prepared spreadsheei lo change values of \"ariables and lo see iis wirious e flee is; 

3. demonsiraie an undersianding ol ihe uses of a spreadsheei. 

Context 

Spuadsheois are u ful lools lor individual oi ^roup work, and are widely used m mdusiry ind 
eonimeree. Siudeni> should undersiraid whai a spreadsheei is, how easy ii is lo nianipulaie variables, 
and sht>uld see ihe elTecis ol'ihis manipulaiion. 

Content 

Siudenis are inirodueed lo ihe eonccpi of a spreadsheei and ihe eomponenis in a spreadsheei. They 
manipulaic a spreadsheei by changing \alues in cell?, and will also, perhaps, change k^rniulas lo see ihe 
cflecis. C'.raphs, ba>ed on Ihe vi.iues enicred in ihe cells, may be generaied auiomaiically,. Siudenis 
should also he able lo undersiand the various uses of a spreadsheei in daily lasks. 

Resources 

Cionipuier s\Mcnis \ov group work, spreatlsheei soil ware: 
leacher-prepared spreadshecis 

Optional cxitv /CM>uKes. 
Ready-made spreadsheet. 

l.iquitl crysial disj^lay panel and overhead project or. luUMial soli ware. 
Links 

All oihcr ( ore I nils: Core hleclive Una Spreadsheei Pesign and Use is a ne\i siep 
Methodology 

IVmonMraiions. hands-on acii\ uics. 
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Curriculum 
Fofmot 



NAoin 
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Curriculum 
Units 



Generol 
Implementation 
issues 



(Appendices 



Computer Uterocu Units 
CorcftAoduIe 



Unit C8 — Working with Graphics 



objective 

Sludcnis should l^c able lo use graphical rcprcscpi.aiions in an appropnaic way. 

Sub-objeciives 

Students should be able lo 

1 . identify the use of difleicni forms of graphic representations in cvciy day life; 
1. understand the Imk between data and graphics; 

3. convert data into appropriate graphic representations; 

4. summarize data into appropriate graphic representations; 

5. use appropriate graphic representations to i^'MSUatc a document; 

6. see the consequences of different forms of graphic representations of the same data; 

7. identify cases where ii is appropriate to use graphics, and select which graphics to use. 

Context 

"A picture can tell more than thousand words". A large variety of reports are illustrated by different 
graphic representations, lor example, line graphs, bar charts or pie charts. Data can be shown in 
appropriate or mapj-jropriate wa>'s; the latter leading to misinterpretation of the original data. Familiarity 
with the ways in which graphs are used will help students to present their work clearly in nuany subject 
areas and in their working lives. 

Content 

Students analyze diflereni applicaiion in every day lile where graphic representations are used. 
Whenever ptvssible examples should be used which make an inappropriate use obvious. Examples might 
be lound in the school environment, in data about the community, in the business world, and in the 
daily or weekly newspaper. Current data and data from earlier years should be illustrated in diflerent 
ic>rms. 

Resources 

Minimum nacsstii v jrs{>n;u's: 

One comi)Uter for each group of students wuh a graphics sofiwaic package; 
Ciraphics modules are included in all ''Works" packages and wuh most spreadsheets; 
Examples [xoxw industry and commerce. 

O/^fiondl cxUa resouu cs: 

Advanced graphics so It ware; 

Liquid crystal display panel ior twerhead pn^)ecttM\ 

Links 

All cMher C.ore Units. C^ptional Unit C reating Graphics can be a next step 
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Unit C9 — Social and Ethical Issim:s 



Objective 

Siudcni^ should he able lo undcrsiaiul ihc sociaL economic and cdiical issues associaicd wiih die use of 
conipulcrs 

Sub-objeciives 

Studcnis should be able lo demonsitaie an undoisianding of: 

1 . die benelits and drawbacks of conipuier use lo socieiy in general; 

2. die economic atK aniages and disadx aniages of ihe use of conipuicr:>; 
y die eihical (.{uosiions which have arisen as a rcsuli of compuier use. 

Coniexi 

Siudenis should be made lo lealwe ihai comjMuers do noi alwa\s eonuihuie posiiivcly lo sociei\-. They 
should appreciaie liie seriousness of ihe social, economic and eihical issues over the years. 'I here can be 
misuses and abuses as well as uneiliical behaviour by ihose in conirol of compuiing iaciliues. Siudenis 
should be aware ol such behaviour and how ii can be correcied. 

Conicnl 

Siudenis are expecied lo underMand basic coucepis such a^ compuier crime and iraud. equu\ . 
inielleciual ownership, privac\ of iuformaiion, links belween auiomaiion and unemploymeni. ar.J 
conijuiier securiiy ahell. hacking, virusc^^"* 

Resources 

.Xfifiifnuni nC(C.sscif \ ic^KHincs: 
None. 

()pn(iMdi cvOci res(>i(fc(s 

Newspajxn- clippings ol Morics ol ctnnj)Uler crime. 
Links 

All oiher I'mis 
Methodology 

\^is«.ussions or reseaich bv indi\ iduals or gioups ol suideni^ 
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Core Module 



Unit CIO'— CHOicr: of Software Tools 



Objective 

Students should be able lo analyze difiercni problems in order to decide which sofiware uh^I is die 
appropriaie one lo use. 

Context 

During a Compuier Literacy course, siudcnis gci lo know different types of software tools. By the end 
of the course they should be able to select the best tool available for a given task. 

Content 

This unit might be done in two ways: 

(a^^ the students must identify the most suitable tool available for a given problem; or 

(b) the students must provide examples of other applications for tools they know. 

It should be obvk^us that there is an o\'erlap between available tools, for example information may be 

stored either in a database or a spreadsheet. 

Resources 

No special resources arc needed. 
Links 

All other l'nit> 
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Issues I 



Computer Uterocv Units 
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Core Elective Module 



Unit El — Database Design and Use 



Objective 

Siudciils should ho ahlo lo crcaic and use daiahascs m a conipcicni manner. 

Sub-objecti /es 

Sludcnis should be ahle \o: 

\ . understand some of die relewini phases of problem soK ing; 

2. ideniiiy a problem w hieh ean be solved by a database; 

3. design'and ercaie an applieable chuabasc; 

4. obiain dam and cnier ii !nu> a dauibase; 

5. draw and mierprei inlormaiion n-om a database in a sirueiured and rational mannet 
understand the prineiples ol personal data proteetion. 



Cluntcxi 

This Unit extends the experienee ^i^amed in studying Optional Unit V/orking with a Patabase. 
raniihariiv with the mam eommereial databases is an advantage when seeking employment. 



Conlcni 

Using a suitable e\ample. Mudents design an aj^propriate questionnaire and eolleet data Thes students 
make a liiM Miueture of a database, and eiuer the data. Some liekU migbi be wrong and may have to be 
mollified The database ean be restruetured until a usable database has been established. 

During the proeess oi using the databa>e. students will heeome familiar with some ol the mam aspeeisol 
probleiii solving: design, data entr\' and modilieation. as well as use of tlie applieation. Principal data 
ixjvs such as text and number will be eo\ered. II systems with a j)rogramming language like dBA^f. are 
a\ailabte, priiuiple elements of programming, stieb as conditions and loops, ean also be covered. 

Analyzing the use ol databases will demotistrate how eommereial processes ojXMate, lor exampk- there 
would be a serious j>roblem lor a new airline il it were not allowed >o use the existing reset vation -.wstem. 
Students shoukl also be familiai with verv larue databases (\ l.nU^ and cicographic Inlormaiion sy^ems 



Resources 



MiHininJJi n4\t'sMir\ reM>nui'>. 

One compute! per group ol Mudents; 

Simple daiaba>es eoniained withm 'Works' ju^kages. 

Some eountries piovide simple eduuitional databases or special Usc; interlaces loi Mudei 
rea>oniible price 

c)/>(if»Htil I'xfiii ii'M)UM cs. 

Adx anced daiitbase sueh as dl\\se. 

I Kjuul ^ i\sial displ.n j\inel l(>i o\eilu ad pi.>|^"^l^^i 



Links 

"I his IS an extension ol the c ore I nn. Woi king w ith a Paiaba^e 
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Unit E2 — Spreadshf.et Design and Use 



Objective 

Siudcnis shouid be able lo design and ereaie a spreadsheet lo solve a given problem. 

Sub-objectives 

Siudcnis should be able lo: 

1 . idcniify ihe problem that can be ^oKcd by a spreadsheet; 

2. enter and lock headings of columns and row s; 

3. vary widih of columns; 

4. allocate values to columns; 

5. create correct formulas; 

6. copy formulas; 

7. re -arrange entries uo\vs\ 

8. re-arrange columns; 

9. import information Irom a variety ol sources. 

10. export information to a variety oi destinations. 

Context 

The ability to create and use spreadsheets has become essential for all involved with financial 
management, research, and many odier comnieieial activities. Spreadsheets ha\e the advantage that 
most can easilv accept and manipulate minrmation from databases and can create output as graphics. 
The ahilitv to use spreadsheets ethciently is a decided advantage when seeking emplosmcnt. 



Content 

Creating a class hobbies list ma\ be a gtnul iirsi exercise Students should then create at least one 
spreadsheet to draw up a budget m which a number t^i -what-ir siuuuions arise. If the spreadsheet 
allows It, the reverse oi this process should alst> be utilised. 

Students shouid create a Minple spreadsheet accept and calculate the results oi an experiment or an 
opinion <;urvey m at least one other discipline. A number oi spreadsheet applications will arise naturally 
m nu)st school actuities. Spreadsheets should be used io create lists which can be re-arranged in a 
different order as needed. 



Resources 



MiMif>i«f>i ncK'^surv Je^iniKcs. 

Simple spreadsheet program; 

One computer for a group of siudcnis 

Printer; 

Training video or tomputer pR\giani. 

Liquid ( ryst;il Oisplav p.mel and overhead projecior. 

Links 

Core I 'nil Working with a iXitabascAoie l lectuc I nU Haiabasc PcMgu and Use This is an extension 
1^1 the C ore Unit Woi king with a spreadsheet. 



in) 

UN€SCO / IFIP Curriculum — informotlcs for Secondorv education Q^Sl COPY AVAILABLE 



47 




lyillcicut tt)[in(Mt*s will be at dijicicni phases oj daclopmcnt : 
Commiiukation Phase (payees 7, IS, /0» 



48 



51 



UN€SCO / IFIP Curriculum — Informatics for Secondary €ducatlon 



ii.ir. r.ii.t t - 



Unit E3 — Carhurs in Informatics 









nppef>dices 


Computer Uterocy Units 


Core €lectlve Module 



Objective 

Studcnis should be able lo describe career tipporiunmes in the compuier field, logeiher wiih ihc 
required qualificaiions. 

Context 

The lilies and job dcscripiions of Informaiion Technology {\T) personal have grown out of IT hisior)- and 
are not sell'-cxplanaiory, c\en lo ihc compuier liicraie person. ^Many siudenis will coniemplaie a career 
in IT. They should be'belped lo make an informed choice. 

Contcnl 

Siudenis should research and repori on ihe careers available in ihe compuier mdusiry. including sysieins 
dc\'elopmeni and ihe pro\ isit>n of services 

Resources 

Mi/iimufH ncicssdrv n 'souncv. 
Careers opporiunuie> librai\ 

Optional CM ill J t'.st>iinc.'^: 
Prcseniaiion packages; 
Projeciion faciluics 

Links 

C!ore Nkidule C.ompuung ^rend^ 
Methodology 

This may be a gotKl opponuniu io send siudenis or groups of siudenis oui lo inierview IT praciiiioners 
and lo n'lierprci the informciiu^T gaihered. The u^e of a word-pwcssor and a prcseniaiion lool should 
be appropnaic illusiraie ihe resulis ol research. C^Jualificaiion bur\e\ graphs could also be creaied. A 
spreadsheei could be used lo hsi and comj-sare variables, (or example mvestmeni in irainmg versus 
poieniial income 



BEST COPY AVAILABLE 



49 



KUinx units tuc oj ^pctial inlcicsl to sliulcnls cihoui to enter the workphite 
t'.v; ke\hoanlin\^ <.k\lk ipa\:^es i2, 51) 



53 

UN6SCO / IFIP Curriculum — Informatics for Secondory €ducotlon 









ftppendlces 


Computer llterocv Units 
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General Option Module 

Unit OpI — Khyboarding Skii i.s 
Objective 

Sludcnls should be able lo use a ke\ board cllicienilv and effecuvely. 
Sub-objcctivcs 

The siudcni w ill he able lo: 

1. Iind all keys wiihoui delay: 

2. use die corieei lingers for eveniual UHieh-iypini;. 

Context 

An inabdiiy lo use a keyboaid cllieiendy will evenuialK make (.ompuier use a irusiraiing experienec- lor 
siudeins. fneoneci uping procedures will place a limu on die speed siudenis can aehie\e. and will make 
ihe learning of correct lyping procedure more difficuii The leaching of blin.' lyping is nol an oi^jeclivc 
of Uiis cc-ursc. Teacher's may want [o leach kcyboarding skills as a unii on us own. or as pan oi oiher 
unils. 

Content 

Games mav be used lo iamiliarise >uidenis wuh die keyboard; including urioiial programmes lo leach 
ivping skills and compuicr assisied learning aciiviiies requiring minimal keyboard inpui. Simple 
pracucal programming in beginners' languages Mich as l.ogti or Roxer can help lo prepare lor laier use of 
ctimpuier languages. W'ord-piocessor exercises and simple desk lop publishing will give meaning lo 
ihese lirsi lechmcal exercises and lead on lo a iuller iieaimenl as described in oiher Units 

Resources 

Mimniufn fuvcssurv fiM'u/ies. 
One (.oirpuicr pei suuleni 

0/>fu>ndl c\(ui rcsouKCs: 

Commonly available lyping handbook; suiiable lypiug skills programme. Mich as Mavi*; ikacon Teaches 
Typing, or Typing Tuioi . 
\Tdco on lyping skills. 

Links 

Core I'liils. Pesk l op rublishmg 
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Unit Op2 — Di-sk Top Publishing 



Objective 

Siiideni>sliould hr able lo unclcrsiand ilic use oi desk lop publishing soil ware and use il probcienily lo 
produce professional lookini; Llocumeni^. 

Sub-objeclivcs 

Siudcnis should be able lo: 

1 . domonsiraie an understanding ol a desk lop publishing soliwarc: 

2. convcn a lexi lilc from a wjMd-pioeessor inio a lunciional Tile for die desk lop publishing 
envnonnieni; 

3. produee a professional looking dot umeni wub die helj) of a desk lop publishing soliware. 
(-omexi 

Alibough ihe use i)l de>>k lop publishing (.OTP'' soliwaie .s noi as esseniial asihe use o( a woi d-proeessor. 
il IS nevertheless, an advaniageous lool lo use. Suidenis should be able lo appreeiaie die advaniages ol 
using DIP soliware lo produce prolessionaib'-lookmg doeumenis This should moiivaie sUidenis lo 
waul lo use DIP where suiiable lo ereaie sueh doeumenis. 

Con ten I 

SiudenN -hould undeiMand ihe basK letminologies used m I'^l l- sueh a> eolunui>. kerning, lonis, loni 
sizes and masiheads. (hey should also be able lo use PTP soliwaie lo eonveri an exisiing word- 
proeessor (lie mio a loiniai ^unable lor usl- m a OTP environ'meni. 

Siudeuis should be laughi how lo mampulaie ihis lile in sueh a wa\ as lo produce an aiiraciive 
documeni. Siudenis could be asked lo cieaie school newsleiiers wiili ai least two (.olunms; and 
brocluuvs lor school events 

Resources 

MiinfntiM) uac^siin iksoui.cs 
One computer per siudcni. 
mPsoliwaie. 

Teaeher made samples ol cKh cmeiiis proiluct'd vvuh 01 P sc^liware 

Samples ol proles^ionalU phKliKcd buK buies, p.imphlet-. doi ununiv c leated w ith PI V ->oliwaiv. 
I:as\ to undeistand P I P soltwaie manual 

Links 

All other I nits 



BEST COPY AVAILABLE 



UN€SCO / IFIP Curriculum — Informatics for Secondarv €ducatlon B3 




54. 



G.-:nerol 
|,^;l^••;Ti^^)!•:^l 'O-i 



Rppendices 



Computer Uterocv Units 
Generot Options Module 



Unit Op3 — Compi'i tRS and Communication 



Objective 

Sludcnis should he ahlc lo tlcnionsiiaic an Linclorsianding of how ihc tombinaiion of compuicrs wiih 
lelccommuni^'aiions has faciUiaicd a fa icr and more \'crsaiilc w ay of coninumicaiion 

Sub-objcclivcs 

Suidcnis should be able uv 

1 . ideniify ilic \'arious meihods of coninuinicaiing via conipuicr; 

2. dcmonsiraie an undersumding of elccironic funds iransfcr; 

3. send and receive messages h\- using an elecironie niaihng (e-mail) faeiliiy; 

4. conimunieaie wiih bulteiin 'board s\'Siems by being able lo read and leave messages, upload ahd 
download files: 

5. ^end, receive, read and prim faxes using a i.^x-modem and an appropriaie soliware lool. 
Context 

hi an mlorniaiion ^ocieU . U is increasingly necessary io gel miorniaiion quickly from an appropriaie 
source, and lo exchange iniorniaiion speedily wiih others ihroughoui ihe world. ,studenis ^hould know 
die various means available and how lo access those means. 

Content 

Mudenis should understand the various means of cleciromc coinniunic.uion Mich as electronic mail, use 
ol electronic bulletin boards, [axing with the computer and modem, and >lunild be able to make an 
in!ormetl tlioice as \o whkU one is the Ikm lo u^e ir. a given Miuation 

Resources 

C'^ne computer per group. c-mmuiiicaiitMis soltwaic 
At. cess \o hullelin biMid -A >iems. 
L-mad and lax LkiIiiics 

()pn(>ndl c\iui MMMUi i'^" 

I.RjUid crxsial displav p.?ricl and oxu heatl pii^ieuor. 
Diagrams and illusiiaiiiMW 

Links 

All other I nits 
Methodology 

1 laiuls-ou exjxMieiuc 
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Rppcndices 



Computer Literacy Units 
Gerwrol Options Module 



Unit Op4 — Creating Gr/\phics 



Objective 

Sludcnlb should he al^lc lo use Miiial^lo graphics lools lo crcaic ilie gra]:)hics required for a variely i^l 
purposes. 

Sub-objectives 

Students should he able \o: 

1. analyze a lask and select ilie hesi graphics lool from the u^ols available; 

2. inipori drawings (graphics'^ From other sources, using a scanner il awiilable; 

3. use graphics soliware lo draw and anunatc tlrawings IVom oiher sources; 

4. produce aiiraciive and suiiable graphics-based nuuerials. 

Context 

The world i^ visualK Ixised. li is iinporiani lor siudenis v. ho wish lo creaie visual maierials lo know how 
lo use aconipuier and appropriaie soliware to jiroduce ihese maierials. 

Content 

Studenis should know die \arious graphics solu^are u>ols a\aiiable and be able lo choose ihe besi one 
lor a pariieular task. 1 he\ >houUI be able lo use ihe soliware conipeienily lo creaie documenis including 
graphics tor a varieiy of oiher disciplines 

Resources 

Mininnit)] neccsvi'v fCMMiKCs 

One compuier per Mudeiu, graphiLS -oliware 

Various inpui and ouipui de\ ices. samples ol various conij>uier-produced graphics bnsed nuuerial>. 
Links 

All oilier I nils 
Methodology 

Demon.sirauons, haiuK-on expeneiue. pro|eus. 
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Computer LlterQcy Units 


General Options Module 



Unit Op5 — Working with Ml litmf.dia 



Objective 

Siudenis should he al^lc u> plan and cxccuu" an ciiu icnl nuilu-nicdia prc^cniauon 

Sub-objeclivcs 

Student? should he ahlc lo: 

1. manage sialic: componcnis ol nuilumcdia like lexi w iih pKiures; 

2. nianagc dynamic eoniponenis of niuluniedia like sound wiih animaiion: 

3. manage ihc incorporaiior. oi sound and \ ideo Worn "ouiside" Muuveh sueh a^ audio lape and \ ideo 
disk. 

Context 

Studenis should siud\ ihe evoluiion of nuiliimedia leehnologies \\vom analog lo digiiaP and he ahle lo 
ideniu\ ihe main eomponcni> ol a muliimedia piv^emaiion ^M^md. ie\i. piaures. anmiauonV 1 he 
ability 'lo prepare a nuilu-media preseniaiion is a \ aluable ^kill m unlay s job markei. 

Content 

Aciiviues are ek^sek dependent on the a\Milahilil\ of equipment. s\slem^ and multmiedia uh>W. 1 he^e 
involve: sound vmu>u^: leM U^Tl'V pietuies igraphte^V animation igraphiesV and eommumcation 
sy>ienis 

Resources 

i\/ifunu(n] JU(('SH<»\ n^outiCs: 

Suiiable eiMiipuiei with internal or eMemal niullimetiia deMte-^. 
Applieaiion soiivvaie 

()/ui()aul evfJd /vsOKkt's. 

Loudspeakers, video pruieeior. latent proles^ional sollware 
Links 

All oihei l ims 
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Unit Of6 — Computiir Aided Design (CAD) 



Objective 

Sludcnis should ho ahlc lo produco Mich dcsu^iK aiv required b\ oiher chseiphnes. using a suiiahle 
Compuier Aided Design (C'.AD^ package. 



Sub-objectives 

These should he esiahlished in cooperaiion wuh ihe curriculum speeialisis for oilier disciplines. They 
are likely lo include the ahiliiy of ihe >iudeni lo perform operaiions including: 

1 . simple pkxn diawmgs and oiher iwo-dimennonal drawings; 

2. ihree-dimeniional drawings; 

3. ereaiing spe<. lal shapes and cui\ es; 

4. shading, 
roiaiion. 
mseiiing lexi. 

Context 

The CAD program is the word-pioees^or o( ihe drawing-hoard, li allows t hanges lo he made wilhoui 
having 10 redraw ih.e enure drawing, and ii allov\s for elemeius ol drawings lo iv UM'd rcpeaiedly. li is 
now impossible lo imagine .i modern dcMgn . cilice xMihoui CAD. While c Ai) sysienis available m 
schools will noi he as sophisiicaied a> ihose m ihc work place, siudeni^ ^h(Uild he uiiroduccd lo ihe 
advaiuago ol C AP where .ipphcahle rApenencc even wiih only simple C Al^ may leatl lo employmeni 
oppoiiuniiies. 

Content 

Siudenls iiivoKed widi di>eipline> winch requiie u^e ol a d.raumg l)(Mid should he gueii experieiKC ol 
doing ihe >anie work wiih a CAP program 

Resources 

MininiKHi Me((NS(if \ fi'sc'iifn^ 
One computer lor each Mudeni. 
A simj')le C AD package. 
A Mulable prmu r. 

( )|Vi(>fUil c\tni fcs(Mifu s 
Suuable plolier. 
Large li^rniai screen: 

Training video oi program lor ilie pat kagt 
Links 

sprLadsheel IVsign and I sc Ihe lahlcs (.1 c|iianiiiv ol maieiials which need u. he ue<iled once ihe 
diawings are uunplelc . all kn- a .pread.hcei 1 lu- link heiween size, quanuiy ol maiei lal and hudgei also 
cieales oppoilunilies loi 



U)i .uKaiued ^piead^lieel work 
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Unit Op7 — Modelling and Simulation 



Objective 

Siudenis should he Aolc lo idcniify ihc m<un paramoior? of a real suuaiioii. formalise a model ihen 
explore u. inierprei ihe resulis and deiermme how ihc model Ins w nh realuy. 

Sub-objcciivcs 

Siudenis should be able lo: 

1 . use existing moclcls> varying relevant parameters and interpreting results; 

2. modifv an existing model, varying relevant parameters and interpreting results; 

3. model' situations with a small numbers ol parameters, explore the model and interpret the results 

Context 

Often, when leaching ami explaining open phenomena m school, presentauons are made m an 
excessivcK deductive \\ ay. lo tackle, even at an elementan- level, the modelling of a simple situation, 
allows one to balance de'ductiw aspects with an exploratory approach (.simulation versus modellingV 
"^his unit oilers the opportunit\ to solve some uuc problems instead of 'artilicul" ones. Such 
cxperieuLes bridge the expenmenial ami the theoretical JormaH approaclie^> 

Content 

A good introduction woukl be to Mmulaie anil expenmeni with an alreadv solved problem um existing 
modelV H.xamples include radio-active ilecay. change m Th v..lues, population changes. Published 
soltware examples are Lemonaile, Tlight Simulator 

Modif\ingan exl^tlng modeh aller running a smuilation to try to undeiMand the more imponant relation 
between the mam parameiei^, help^ to ilariiy the nece^^ary ba^is lor the real modelling process 
l-xamples include suppK anil demnnLl, pt^llution ellea^. running a company. 

h'rom concieie obscr\ations. \ cry oiten \ isual one>. students can build up an outline o\ a system allowing 
ihcm lo reproduce the observeii lu!ia\iour m an adeijuate \\a\. 

SiULleni> ^houlil be model on a -prcadsheei and (Mi a spi-cil uKKlelli.ig tool, il available 
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Resources 

.\/ininuu7i m\vssar\ rcs^ouncs: 

One computer per group ol siudenis: a spreadsheet program. 
Opihmal cMui rcsouiLCs: 

l:xisiingconimcrcial software, such as biinearth. Siinlilc, SiiTU'ity: 

Specific tools with graphical interfaces inspired by dynamic systems iStella. Modus, n.xtend^. 

Specilic tools dealing with numeric and symholic'calculations iMathematica. Derive. Mathlah. Mapple). 

Links 

T'.iS I'nii can he a lirst step towards du- Advanced I nn Applkations of Modelling. 
Methodology 

Aidiough many difieivnt approaches are possible, depending on the choice and a\ ailabiluy of tools, it is 
essential, when teaching such a unit at the Foundauon 1 cveK to limit oncscli lo simple models, even for 
complex siiuations. 
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Unit Op8 — Explri Sy^h-ms 



Objective 

biudcnis shouki he alilc lo uvjU' and dcm'.^nMr.iU' ilu' uso ol an cxix^ri ^\sU'm. 

Sub-object ivcs 

Siudonis should be able lo. 

I . use expcri sv•^u iiis ereaied b\ oihers: 

2 use suuable soiiware \o eivaic r,u«.h c\|vri s\yuni> a^ may \k ol usl- in oihcr diseiplnie>. 
3. idcnuly siuiaiion> \siicre die use ol an e\pen -^yMeni is appropruue. 

Conlcxl 

Croann^aii expori sv>u m ^ an evellen; \\a\ ol leaehang. W hile die final producl may he o( limned use, 
ihe pu\e>^ ol Lreaungan e\pui -\>U'n) UKu-^es die mmd ol The learner on die relevam issues — possibly 
like no other aeUviix <.aii. 

Content 

Various di>o.plines will pro\ ciilleivnl opporuinme^ lorexperi >ysu*ms I hese >ysu*ms may vary horn 
Ivingablc U)'do simple iaM<<'. -uih a*^ ehaniiiu.i:. and ela>sil>ini;a regular shape, lo such complex uisk:^ a«^ 
classilymg bouimcal >aiiiple> — or e\eii predicuiie ihe weadier, expie«>Mng die prohahilily ol \arioii> 
po^>ibiliues 

Resources 

Minundni nt'n'svux levoiuces. 

C^ne compuUM" lor a grou]^ ol Mudeiil'-. 

Nmple Lxperi S\siem 

iipnc'fuil cMui ux'iut t N" 
Primer. 

Links 

Ad.vaiieed experi «>\Meni- iMialix alluw die mipori i^t dal.i ln>m daiaba>e> and -.preadsheei-^ W here die 
ouipul iiulKaie- piohahilme- dk-^e^anlx I'U-enied in giapiiu trim W ruing oiu- o\\ n experi -\ Mem 
is an extelleni pu>granimiim la«>k 

Methodology 

Veiy finable loi uoiking m pan- or m\nip- 1 !ie argunkiu-^ ,iboul ihe mle- ol expert -vsinn- are an 
rxtellenl \\a\ ol Icainmc 




G3 



UN€SCO / IFIP Curriculum If^Formotics For SGcondarv €ducatlon 



6:i 



60 



UNESCO / IFIP Cun'iculum — InformQtics for Secondory €ducotion 



Appendices 



Computer LItcracv Units 
General Options Module 



Unit Op9 — Robots and Fhudback Dl\ ic:i:s 



Objective 

Sludcms shoulil Iv \o opciuio a sinipk- xoboi and um^ a simple iccd-lxick diA ico 

Sub-objectives 

Siudcnts should be able to. 

I. L'onirol a specilic robouc dc\R\:. 

2- idcnniy the siiuaiions wIumv Iced -back devices are usclul; 
^ use a simple leed-back device. 

Context 

This unit i> a link \o the mduMi ial pioduciion in a counii\ . The number ol" robots and feed-back device^ 
Is increasiii^; lapidK with con>equeiKes lor the labour market and the qualidcations ot people needed b\ 
emploxers "Studen'is should ha\e an uiidersiandm.i:. ol the o])eration of robots, as they arc hequentk and 
increasiiii^K benii; uscil in sa^ dangerous -situations, (b^ improvini; the quality ol the products, aiul vc"^ 
reduciiii; labour cos*s. 

Content 

Students should Use a simple soltware tool, ot piepared Uscr-interlaces. to control a robot. They should 
also attempt to build a simple robot device. 

Students should use Iced-back de\kes m experiments m other subiects. such a^a microplume m Plnsics 
or a thermometer or Ph-meter m C hemistr\ . 



Resources 

MiJinnuin neccvsurv fcsiuon'.s 

A simple piogammable robot dc\kc — with its own keypad ov conneued to a ct)mputer — lor eaih 
group ol studeni<. 

A simple ieeil-back device which pro\ides mput lor a suiiable ctMiipuler programme. 

()pnt»ntf/ C.X/KI K'M'KKC.s" 

Robot, with contu^l h.iiLlware and soliwaie: 
Hardware and equipment to build robots at s».hool: 
Tools like l.hCiO-l cKiO. |-ischei techmk. 

Several kits wiih ihe necessary hanlwaie aiul soltware aie a\ailablc. such as the IBM and Bruderbund 
Labkits 

Links 

l lardware. C omputmg I rends, soc lal and 1 tliu al Ksiu's. Pu^grammmg. 
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UnitOpIO — Ml sic 



Objective 

Sluclcnis should he ahk- lo ».ivaic ».omposilion>. nuKical scores and anani^cnu'ius ol nuisK as ivquuvd 
by ihai dihcipliiu'. using appropriaic hardware and soUwarc 

Sub-objcciivcs 

To ihc level ret|Uired in the di>eiplme. suidenis should he able lo: 

1 . explore the use ol apj)ropriaie hardware and soli ware lo play music. modil\ and prim scores; 

2. demonsiraie ih.e u^e ot" appropnaie har».l\\are and sohwaie lo compose musical pieces; 
1 clemonMiaie ihe ase ol appropriaie hardware and soli v\ are lo arranj^c nui>ical pieces. 

Conlcxl 

Availahle Miliwaic enahk> iiuiMcat scores lo he wruien and cdiud wiih a compuier in ihe same wav lhai 
\\ord-proce>sini; juckaiie^ are used lor ».ompo^ini; leM Music can he pla\ed hack and lisiened lo via 
suuahle hardware Siudem^ who are ivquued lo wriie nuiskal >cores should realise ihai ihe Lompuier 
likiliiaie> ihe process The\" ^liould al^o know how lo use appropnaie soli w are and lak*.- at-l\aniai;e oi it 
lor j personal use. 

Conieni 

The leaching of iiuink i-* noi an ohtecii\e ol ihe mlormaiics cour>e. IxMore unil. >UKlems shoukl he 
ahle lo ideniitv ihe coiielaiion helween s^oie an^l music. rhe\ should he ahk' lo modily an exiMiiii; 
score m order lo acliie\e a dialed or dcNiieci elleci. This should evenlualK he de\ elopcd lo ihe poinl 
where lh.e\ compose original >coi"c^ on a compuier ant.l arrange ^uch coinpo>uion'- lor dillereni 
instiuiiiem>. ag.iin u^ing a Lomjniier 

Resources 

MinifMIIMl nt■^t■^^clM l<^(Mifus" 

C"onii">uier. inuHC t reauon >ollware 

Opiionul i'Mta fc.M'iiues 

Mini imeria<.e and as^ociaietl hardware 

Links 

Hardwaic. s\Meni>and >ollware kiw ironnieni. Kevhoarding '^kllls, lexl Processing. 

Methodology 

l lands on cxiu riL ikc 
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Unit OpI 1 — S TArisric s 



Objective 

Siuclcins should he able U) use a Minpk* siaiisucal package [o ihe k*vel letjuirocl by olher disciplines. 

Sub-objeclives 

Sludeius should be able lo; 

1 . call up the correci sceiion ol a siaiisiical package and cnier daia: 

2. uulisc ou(pul 10 die clcgive demanded by die specilic disciphne. 

Context 

The leaching of siaiisiics is nol an ob)ecii\v of die IT course. I lowevcr, where MuckMils use suv isiics m 
odicr disciplines, ihey should he able lo handle a ^impk- siaiisiics program and cicaic an ouipul which 
ihcy can inierprei m coniexl 

Content 

This una is likeK- lo be used m ihe senior secondary jMiase. Olher discijilmes mosl likely \o use ihe I 'nil 
are eLOUomie>. malhcmaiics. agiKullurtil sucnce. biolog\ <iiid ihc social sciences. I he cinnplexily and 
volume ol slUlislKal woik done will depend eniirely on whai is recjunvd by oiher disciphnes 

Resources 

Mijiiniuni no cssu/ v lysounc^: 

One ^.ompuler per group ol siudenis 

Simple sialisiiLal program 

C)/)[i(>fiul c.vfra reM)iiue.s: 
Primer; 

Training video or program. 
Links 

Main- siaiisucal packages allow impoii i^l tiaia ht^m spreadsheets, and expoii ol daia lo graphics 
packages. 

Mctltodology 

Siudenis wlu^ have onte made an mvoKed suuixii^.tl wikulaMoii inanualK will alwavs warn lo use a 
compuier j^rogram lor ihis purpose m ihe hilun 
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Optional Programming Module 

Unit PI — Introduction to Programming 



Overall Objective of the Unit 

Studenis should he nble lo design, program and cvaluaic simple algorithms for elcmeniaiy lask oriented 
problems. (The lenii ■ algorithm ' to be interpreted in us broadest sense.) 

Context 

Programmmg at this level is not a technical subject; by and large it means changing a task you can ' do 
for your yourseir into one which can be "done by others". This means describing the task as a procedure 
in sufficient and complete detail so that it can be performed preciseh' and repetitively h\- anotlier person 
or a device. 

This "automation" of a task is that what is called programming, sometimes algorithmic programming — 
one of the mam features of informatics. An algorithmic wa)' of thinking and problem solving is needed 
when using complex or sophisticated tools such as a spreadsheet, a database management system, an 
operating system or e\ en a word-processor. 

Programming is a rapid, specilic and suitable way lor students to gain experience oi solving problems. 
The objective is not to train "mini-programmers', but to bring students into contact with the 
programmer's way o( thinking. With this aim in mind, the syntactical and other specific features of a 
programming language are ol no importance and have only to be learned on a 'need-to-know^' basis. 
Teachers should stress the methodological aspects ol problem solving; programming is just a means to 
an end rather than a goal in itself. 

Summary of Content of Unit 

The unit contains three main activities: designing a task-oriented algorithm (algorithmic problem 
solving^ translating the design into a program (programming), and bringing the program to life 
(implemeiuaiion). These three activities will always be successi\e and closely tied together. Although 
the following descriptions treat eaeh acnviiy separately, the order of presentation eloes not necessarily 
dictate the order of leaehing. 

1. Designing a rASK-oRir.Nri-.D aigorhhm tMt'ORiiuMu rkomiM mmvim.) 
Objectives 

Studenis shtHild be able io 

1. describe and specify the task to be realised; 

2. develop an eliective and elhcienl algorilhm whkh. realises the idenlilied 'ask, applying a simple, 
given standard meiluKl. 

Content 

Students ha\e li^ e\|H-iimeiu and idennly (lie Meps involved m die jinx ess o\ prt^blem solving. aj^pK iiig 
simple pR^bleiii solving strategies in .i given ioiiuat \o speedy sokuuMis to simple problems drawn horn 
their everyday lives. Lxaiiiples of suitable problems are: simple simulations ol dice throwing, tossing ol 
coins, calculaiUMis such as the lormulas k^r areas and vt^lumes or the iiueresl on money loan^ and 
deposits, uirtle nun-emenis in a plane 
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Examples ol possible pR.gramming cnvironmcnis arc: Turile-logo, Basic, Pascal, or an environment for 
controlling a physical device (e.g. a robot). 

When students ha\'e built up some expertise, they should learn to subdivide the tasks to be automated 
into major sub-tasks and into fundamental tasks which are given suitable, meanm.gful names. 

2, TRANSLAriNG THl- DtSlGN INTO A PROGRAM IPROORAMMIM.) 

Objectives 

Students should be able to: 

L transform their simple algorithms into computer programs m a procedural language: 
2. produce a readable, understandable and user-interactive program. 

Conteni 

Teachers should choose simple problems which only require students to use elemental-)- input, output, 
and assignment operations ol a programmtng language. Whore applicable, students should determine 
proper types and uses of variables; and select suitable and meaningful variable names which represent 
the functions of the variables in the program. 

Students should not be forced to use a separate editor or text processor lor entering their program. 



3. Bringing ihh Program to Lu-f umhi mi m.mion^ 
Objectives 

Students should be able to: 

1 UhC a given j)rogramming environment to enter, edit, compile, debug, update and run the 
c o nst rue I ed p rograms . 

2 give a meaningful and use'ul written description of the internal and external behaviour of their 
program. 

Content 

students should store and retrieve programs on and irom disks, lor lurther use and modification. They 
should learn to differennate between syntax errors and execution errors; and identify possible causes lor 
each type of error. Stutlcnts should test their programs with given or created test data to determine 
correctness and linmations and should learn how to obtain printed output and a hard copy of source 
code. 

I cache rs should ensure that clear and adccjuate documentation is produced of all programs so that other 
uj>eis arc able io understand the operatton ol the programs and make lurther modiikations. 

Resources 

AflMlMllini nCii^vnv U^(MlhCS' 

One computer between two studeiils {one mav plan, while the other enters code or icsi>\ 
A simple programming language, piekrably witn a graphics interlace, such a^ Logo 

Links 



1 ins I'mt, together with Umt P2. arc essential piejxiration lor the iieneral and \*ocational Modules at the 
Advanced Level. 
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Unit P2 — Top-Down Program Design 

Overall Objective of the Unit 

STloptS'jpSc" ^•'^-^''^-^ P-'^l-- which 

Context 

programmmg en^■,mnmcnl. When problems become more complex, ihe need for a p dow^ ipproich 
PoduS 'he normal way in wbi&, con.mercial sofJwVret dcsig^S 

Summar>' of Content of Unit 

lulling ^n. 1 h"'' ^.^'''V''*'' ^^^■•i^ 'ii^^^/op-down design of algorithms, iransimmg ihc design inio a 
^' ^""^'T '''''^ PI ^ Introduction lo ProgrnmminrS.e l irc^^ 

each ac .i> paraieK . tiie order ol presentation does not necessarily dictate the order of teaching. 

1. Top-down Di:sign of Algorithms 
Objectives 

Students should be able to: 

1. describe and specify the problem to solve 

' £S s!!?iv^;"e1,^emr ^'^""'"^ ''^^ ' ^P--- ^>PProach 

Content 

Some problems should address ihc processing of strings, using the tools offered bv the u-iihM,. 
formal processing is to be expected Inim a computer. Examples of suitable p oblems ai r conca enat on 

s'r 5 1; :rd-;,;l t^ '-^ - ^^-'■-^^ '^'^^ ^-'^-^-^ ;hc':.oS?n th; 
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2. Translaiing the Dfsign into a Program 
Objectives 

SiiKlcnis should be able lo: ^ ...u- 

V rrX'^r/ir'SSE^jra^i P...... .an.„.gc using taa, 

, i;;;;teT;;:S:""uc,u,ed, rc,<l*lc, „nclcrs,».l.*lc „se,.,mc™c„ve program. 
Content 

algoruhm, bui also ihc algonihm as a whole. 

which ihey will use lo soU-e lexi processing problems 

3. Bringing tmh Program lo Lii i- 

Objectives 

^tc a ;uuSi5Vl'5r;nuT,.ng cn. uon.ucn. cdU, con.p.le. debug, upda.c and run the construc.ed 
2 PTmeanu.gful nud uselul w.U.cn descr.puon ol ,he .nlcrnal and external worku.g of the 
programs. 

Content 

each ivpe of error 

I e u-hers should ensure dial elcar a>ul ade(,uaie documeniauon is produced ol all programs .o d.ai other 
isis are to tmdersiand d.e opcrauon'ol the p.ograms and make (unher mod.heat.ons 

Resources 

MiMinium nac^<'Hi\ iiaouucs: , 
One computer per suak :ii. sutiable prt^gmmnung language oi \oo\ 

i^niumal cMui jcmuUics. 

Pruuer. l.iquia crysial display panel lor overhead projccior 



Links 
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Appendix 2 — Informatics in other Disciplines 



Inlorniaiics can he of Lxnisidcrablc \ aluc in ihc icachmg of many subjecis of ihc normal curriculum al 
ihe foundaiion and ad\'anced levels. This secuon gives examples which leachers will wish lo use 
themselves or when promtning informaiics more generalK" wiih other leaching colleagues. Students will 
also find these examples a siiniulani to their own work in other subjects as well as an enrichment of their 
informatics studies. 

Teachers may lind that by integrating the use of computers withm subject areas, nicest of the Computer 
Literacy objecttx es can be met without the need for a separate course. 

Students c^f the Advanced Level Unit GA3: Applications of Modelling, will find that earlier experience of 
using computers in oilier disciplines provider a good background to their wc>rk, as well as good starting 
points for more advanced subject oriented modelling techn!C|ues. 



Natlr.\l Scn:Nci:s 
Tc.xf Processing; 

Students can us^ a word-processor to type their reports cl experinienis and research. 
Di:>k Top Puhlishin^ {DTP) 

Students can use DTP to produce aitractive looking documents, especially those requiring a combination 
of text and graphics. 

Gniphic^ 

Students can use gr.ipbics software to prepare illustiaiions. with or without labels, which can later be 
imported inio DTP documents; or winch can replace the usual nunhod of preparing hand-drawings. 

Students can use spreadsheets to tabulate and calculate results ol experiments; ov lor manipulation of 
variables lo sec certain effects that can be more clearly and quickly demonstrated with the use c^f 
spreadsheets. Students can also request \ arious ty])es of charts lo be plotted irom \"alues entered into a 
spieaclshecn . 

Teachers could prepare templates to assist students new to spreadsheeis; or prepare spreadsheets which 
have values already entcrccl in order to illusiraie effects from the manipulation ol variables which is 
apprc^priate lt>r wovk on simulation and modelling. 

Database^ 

Students can cieale databases such a^ the cbaiacierisiics of chemical elements in the periodic table, 
characteristics of ]')lants. insects, and mammals; and iniernigate these databases to iind relationships and 
commonalities As .i lirsi step, leachers could prepare databases iiilo which students can add data. 

Robots and /-cct/Ku h Dcvins 

Smdcnis can build robots and use robotics lo perlorni experiments, panicularly in physics. 
I'snig mechamcak lenipcrature and other pmbes to monitor experinienis. and {eediiig the readings 
chrectly in\o a spread sheet, helps to (^btam more relial^le resuks and makes classroom work more 
realistic Seveial software totals exist w huh take readings, interpret ihem and present them graphically. 

(..otwuunhdlion 

Students can use ct>mpuleis to comiiiumcate wiili other siudeiil'^ on a local network, or with students in 
othei schools Ixuh locally and tAciseas. I his enables data \o be gathered and shared with cnhers, lor 
example lainlall and I'h values in dillcieiii countries or particulars of insects unique \o a region 
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In Physics and ai limes in Bioiog)', siudenis can use cxiernal de\ ices lo record sounds, and use compuier 
analysis lo siud\' sound \va\ cs and paiierns . 

Expert Systems 

Expen systems wriiien by siudenis may be of liille value bui siudenis learn so much from writing such 
a sysiem ihai ii should be aiiempied wherever resources are available. One expen system well within 
ihe scope of ad\'anced siudenis predicts the result when two chemical elements are mixed. 

Modelling and Swndation 

The "Three-mile Island" disaster can be simulated in every classroom without an\- danger to students. 
Hvcn when students have performed or wiihnessed a demonstration, repeating the experience through 
modelling often gives them further insights 

Proscn taiion Soj i \yci re 

Siudenis can use presentation software lo generate slide presentations of their projects, experiments and 
research Imdings to large groups in class. 



Mathiimatics 
spreadsheets 

I'rom doing repetitive calculations io show ing pauerns in certain number manipulations, spreadsheets 
can play an impciriani role m mai hematics at most le\els. 

G raphe Hi 

Specialised graphics packages are available which show the grapiiical representation of any given 
function. Also there are software packages which allow geometry [Problems to be presented on video 
screen. 

Statisius 

L-sing suitable sofiware tools takes the pain oi hours ol calculation oui of statistics and provides 
important analyses. The complications of manuai calculation often make real-world examples too 
difficult to handle; wuh a compuier. realistic situations can be analysed mc»re readily. 

(ro/)]/nUcr Assisfcci Design (CAD; 

Some CAD packages can be used in some aspects of geometry as substitutes for graphics packages. 
M(\/dli/ig and Simulation 

"students can use simple modelling packages, sui h as MailiemaiKa. gam insight into mathematical 
junctions. 



L\N(,l .U/l.S 



Text Pro{ 

ihe \no>{ eommon use is to create letters and others documents. 

leachors or siudenis can cieaie CUose reading texts, texts with missing words and lexis ihai need 
puncluation, plural or another tense. Arranging a sior\* in chronc^kigical tMcler, o\ completing a story or 
an outline are other valuable applications. 

/Vs/c 7(»;^ ruMishiMv^a)//^) 

Apart from creating newsl'-iteis. newspaper- and posters, students are extteiiiely lond ol using available 
giaphics to create attractive (kuimients 
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toFormotics In other disciplines 


Icsnguoges — Reading 



Graphic 

Being able lo illusiraic wliai iliey produce gives siudenis an inipeius lo write. Studenis will appreciate 
ready-io-use graphics, and ihe high qualuy graphics ihey can creaie ihemseKes. Some programs 
combine the power of a simple DTP package wnh sophisiicaicd graphics. 

Robotics 

For students the control ol a robot through commands in a foreign tongue is often a most satisfying task 
even with a 1 imitated vocabular\'. For example. Logo is available in English, French, Spanish, Greek. 
Gentian and a number of other languages. 

Common lain on 

Nothing seems to be more motivating for some siudents as communicating with a native speaker of a 
foreign language in a distant countr)-. The availabilit\- of e-mail, bulletin boards and computer 
conferencing has made instant communication i)ossible. However, communication by (posted) disk and 
word-processor document should not be ignored. 

Speech Rceoy^nition and Synthesis 

Given the right software, students can compare ibeir own pronunciation with that of the syntiiesised 
model, both oral and \ isual. 

Expert Svsfcms 

Given the correct tools, studenis can wi iie programs which use the rules of an expert SN Stem language or 
manipulate the language, f-or example, a simj)le expert system could be written to change English nouns 
from singular to plural. 

Given a suitable language d.ogo. Boxer. Li>p, Smalltalk) students can easily write their own expert 
systems as indicated above. 

''OinsiDi: Back Covi.r" — \n Encoi iuc.i:mi.n! to Ri adino 

This IS an example (^f an inter-disciplinary pi\i)ccl which hclj^s to meet some of ihe Computer Literacy 
objectives and links students and teachers in schot>l with miormation scientists and librarians. 

The Pro/tx t 

Students wriie a lourih outside baek co\'er" which is a summarx' of a book recently read wiih the 
purpose ol giving others the longing lo read ii uhis is not a matter c»f markeung!). 

Typing the Summan 

Studenis use a word -processor to prepare the text, adding personal informaiit>n about ihcmselves, their 
class and their school, as well as keywords, ISBN number and an abstract \\ hich could be used by school 
or local libraries. A complemeniary acti\ iiy could be a btH>k of the month selection. 

Database (. teution 

Studenis collect coniril')ntK>ns Irom other siudenN m ihc same or diflercnt classes or schotils wuhm then 
region to ere ate a dalaba^e oi rc\'ie\\ed biHiks. 

Database I 'sc 

Studenib inieriog.ue the database lor iheir nexi reading choice, to gel or order a book ln>m ihe librarian, 
or lu link wiih the database o\ ihe m hool documeniaiuMi cenicr 
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SO( lAI S( IINC I S 

Anv Mib|ai requiring rcpmts, essays and oiher documents can make good use of a word-processor, a 
graphics packa)?-: and desk lop pul^lishing software. Advanced students will be able to draw on variety 
oi inlorniation sources lo prepare muUi-media presentations. 

>ptcai.ishi'ch and Dauibascs 

111 the stud) of social sciences, >p read sheets and databases scr\'e the same purpose: to enable students to 
s\>iciiuiise and organise mfonnation. For example, students could make use a spreadsheet to make a 
lisi oi dates, events, countries and persons involved. This list could then be organised by date, by 
LtKiniiy or by the person's name. Such lists make good study aids. Younger students like to collect 
inloi mation, and will enjoy setting up a database, for example on facts about all EEC countries. 

c tminiunu alion 

>;udcnts can use c-mail and disk mail to communicate with residents of places of historical or 
gc ograp h ic si gn 1 { i c a 1 u e 

I speciallv when studying Cicography ai an advanced level, studenis may need to use a statistical package. 



suidcnis o\ Cicography could wriie expert systems on such matters as the conditions needed lor a village 
li> be esMblished and io llounsh as a regional trade center. 



Aki 

fUiphh s 

^orne giaphks packages allow lor the creation of original artwork. Howes'cr, art teachers arc more 
itueresied m the way m which ihey can create patterns, complementary patterns and patterns with 
\.tneiy 1 or example m textile design, computers enable students to see an overall result with less effort 
than h\ am other iiicihod. 

hi the design ol posters and other primed matter, using DTP ensures a professional product m mininmm 
linu\ with I he option lo re -use or nuidily a design at v\ill. 

rtogtainining Luigu.igcs wuh a graphics interlace, such as Logo, allow for the creation of intricate 
p.uiein.'> wuh minimum ol ellori The graphics part of such a language should be included in design 
I i>m H's 



Ml su 
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Appendix 3 — General Advanced Level Units 

This Advanced Level Module is specified for secondar>' schools which have ihe necessary hardware and 
software, as well as trained teachers able lo deliver the units. 

Ideally, courses should be built up from Units GAl-3, in consultation with universities and tertiar>' 
institutions, so that advanced ciedii can be obtained towards a tertiary computer science course. 

Objective 

Students should be able to design and implement technical computer-based systems which model real 
problems using an algorithmic, problem solving approach. 

Context 

Units GAl and GA2 togeit.cr represent a standard set of courses which are commonly used at both 
secondary and posi-secondary level as foundation in a study of Informatics, The depth and breadth of 
coverage and praciice musi be adjusted lo match the siudeni population so that students will be able to 
enter Higher Education with basic knowledge and skills in the programming of systems and in software 
development. 

Students who have acquired these skills, will often apply them in the modelling and programming of 
complex problems in areas such as roboncs, artificial intelligence, graphics, and mathematics. Unit GA3 
provides the comprehensive grounding for such modelling skills. 
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General Advanced Module 



Unit GAl — Foundations of Programming and Software Development 



Objective 

Sludcnis should he Mc lo design and program rclaiiwly small compuior-bascd sysi:ms which model 
process- o ne n i ed p ro b lo m s . 

Sub-objectives 

Siudenis should be able [o: 

i . adhere lo ihe basic principles of sofiware engineering; 

2 meihodically analyse procedure-oriemed problems Uirough dccomposiiion iino procedural sie|)s; 

3. appK more or less iormal lechnRjues lo design effeeiive algorithms and daia sirueuires; 

4. code and realise pri^grams and sub-programs unodules) using a general purpose programming 
environ menu 

5. use a luncuonal model of a compuier sysiem and iis programnung environmeni. 
Context 

Suidems need lo develop skills which are lundamemal [o informaucs as a discipline and lo soliware 
devclopmeni ai all levels. These include ibe use of more or less lormal mcihods of problem analysis and 
program design wiih an emphasis on creaung noi loo complex i:>rograms which meei given specilicaiions 
and which coniain usable user inieriaces. 

Specitic aiieniion is paid lo ihe lype ol problems which can programmed using lundamemal. simj^le and 
sirucuired daia lyjvs ub'.raeier. uueger. real, array, eu.^ and basic coinrol siructures ^sequence, 
selcciion and repeiiuon'' of a higb-leveK blL>ck-sirucuired programming lai^guage. 
Emphasis is on modelling ihrougb process absiraciion uojvdown decomjxisiiion imo sub-prLuesses and 
subprograms^ Meihods of analysis, design siraiegie^ and V^c programming language enviiLnimeni 
should'suppon ibis lype ot modelling. 

Content 

Siudcnis will soke severaL mcreasmgly-complLX problems Problems are drawn liom leal apphcaiion 
areas which suuleniscan readily undersiand and model .^mall individual problems are chosev lo learn 
how 10 use new algoruhmic operaiions in coiijunciion wiih elemeius already known. Bui. also, some all - 
encompassing problems >hLaild be included in which siudenis have lo imegraie all ihai ihey b.ave 
learned be I ore. 

ProMcni Anulvsis 

Siudenis apj^y iniormal and elemeniary lormal lechniques lo analyze simj^le piocess-orieined problems 
in many applieaiion areas and dcsi ribe diem in terms ot sub-process sieps. 

Desi\;n , i r 

Ah,ORiiu\\s. Siudenis design modular soluiions ihrough lop-down analysis and sicjnvise rclmemeni. 

Thev choose and spccilv diia siruLiures and algc^nilims lo maicb ihe design. The daia s'ruciures and 

coniu)l siruaures used m ilie algL>iiihms slunild he Llircaly relaied lo ihe primiine siruciures ol a block- 

Niruciured programming language , r .■ 

( N/ K f\ ii hu v I Siudenis design a simple user iiuerlaLC lor iheir algoruhms in the iorm ol a iree ol screen 

design> 
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Programming 

The algorithms and ihe modular siruciurc arc coded into a general-purpose programming language. 
RcoUsuiion and Ewduatkm 

The code is ihcn realised in ihc form oC a program running on a computing svsiem niaking use of the 
available programming environmeni. Siudenis ihen lesi and debug the programs and Ideniify the 
limiiaiions of the programs. 

Topics 

Softwa rc En^nccn 

problem solving process, software life cycle 
Analysis 

process, input and output spccifieaiion 

ideniification of steps and modules 

informal spcciiication of pre- and post- conditions 

top down, modular stepwise refinement 
simple, useful user Interlaces 

Al^onthnis 

simple and nested control structures 

simple data structures 

code structure, readable and useful form 

elementar)- sorting and searching algorithms 

simple recursion 

design of test data 

Realisation 

execution, tcbting. and debugging 
documentation 
btntom-up testing 
incremental realisation 

l-.valuation 

informal comparison ol algorithms 
hmitations of design and program 

Pf()i^rtifn/)iin^t; Environmeni 
hardware componenls 
system software and compilers 
re p resent at i( Ml of stored data 

P/(\iiua)i/)unv^ L(inv^iki,^c Elcmcnis 

simple and structured data types of language, user -de lined types 
evaluation ol expressions and standard elementary library functions 
sequencL\ control, and iteratuui strucUires 
simj^le mieiaetive and text lile mpiu and output 
subprograms and parameiL is 

local and global variables and scope ol variables and subpiogiams 

8b 
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Resources 



Afininium nat^ssurv rvsourccs; 

Version of a high-level block -si rue lured programming language which supports modular program 
design and coniams the necessary daia types and control structures. 

Introductor)' level textbook which presents examples of applications using the programming language. 
Most relatively recent texts, on an introduction to informatics or on computer science organizational 
patterns, which have been developed through practice and fit th. objectives of this unit. 

Optional extra resources: 

Additional text material on machine organization, systems software, compilers and language translators, 
internal representation of information, software engineering and the software life cycle. 

Links 



Introduction to Progranmiing CPU; 
Top-Down Programming {?2)\ 
Business Information Systems (\'A1)- 

Melhodology 

The concepts and skills included in this unit are those which have usually been presented in a lirsi 
course on informaiics for advanced siudcnts which some countries will find m.ore appropriate for tertiary 
institutions than for secondary schools. The unit is quite extensive and requires teaching time ever)* 
week extending from over half a year to more than one year The time needed depends on prior 
experience and student background: whether they have studied Computer Literacy or Programinmg at 
Poundaiion Level. Depending on the target group, a subdivision of the unit may be advisable, organized 
around the concepts or principles under study. 

Emphasis m the unit must be placed on hands-on applications. Siudcnts must apply techniques and 
principle^, starting with elemeniar\' problems and building up their ability lo handle more complex 
problems.' Skills and concepts learned in earlier lessons are consKuuly reinforced through practice in 
new problems involving new concepts. Periodic exercise> and projecis which allow students to 
synthcMze and integrate what ihey have learned must also bo included. 
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Unit GA2 — Advanced Elements of Programming 
objective 

Students should be able to design, program and evaluate relatively complex computer-based systems 
which model process-oriented problems in many subject and application areas. 

Sub-objectives 

Students should be able lo: 

1. methodically analyse and model relatively complex process-oriented problems in a variety ol 
application areas; 

2. apply moderately advanced formal analysis, design and data abstraction techniques to design 
effective algorithms, abstract data types and relatively sophisticated data structures: 

3. code and realise programs and sub-programs (modules'i using a general purpose programming 
environmem; 

4 evaluate and explore alternative designs to programs. 
Context 

Students should develop skills for soKing more complex and sophisticated problems m many 
application areas. Emphasis needs to be placed on modelling through data abstraction um important 
technique for improving reliability and re-useV Specilic attention should be paid to algorithms and 
strategies for simulating advanced linear and non-linear data structures for the implementation of 
abstract data types. 

Content 

This unit extends and builds on unit GAl: Foundations of Programming and Software Development. 
Students will solve several, increasingly-complex problems from real application areas. 

Pr()Mcni Aniilvsis 

Students develop models for reiativeU complex process-oriented systems using design strategies, such as 
modelling through abstract data types. The>- analyse systems to determine basic data objects, and 
associated functions which are used on these objects in the system. 

Dcsii^n .... 
Students develop abstract data types for the identihed objects, which ma\' be reuseu in other designs 
which involve the same objects! Students design a solution for the problem expressed m terms ot 
modules which manipulale the abstract dat.\ objects onl-y through the identified funcaons. Students 
design a suitable and eftective user interface 

Proi;r(inimini; 

Students construct sophisticated linear and tree-like data structures to represent the abstract data types 
and also construct the functions needed to access these abstract data tvpes in a general purpose 



programming language which supports information hiding and encapsulation, either directly or through 
simulation of data afistractions. Students code their design in the programming language. 

The coded progiams are realised and run in the programming environment. Students hist realise, test 
and verily the realisation of the abstract data t)'pes. and only then the entire program. 
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Ewihiation 

Studcuis determine order of magnitude indicators to compare algorithms, and practice some basic 
formal methods of program \'erification. 

Alternative appwuchis 

Where time is available, design strategies usmg other development paradigms, such as object-oriented 
methodology or logic programming, may be explored if resources make tliis possible. 

Topics 

Software engineering 
Design for reliability, reuse 

Analysis 

Analysis strategies, such as data flow analysis using pre- and post-conditions 
Formal program verification, assertions, invariants 

Design 

Data abstraction and information hiding 
Effective user interfaces 

Algorithms 

Graphs and graph algorithms 

Encapsulation of abstract data types 

Dynamic data types and structures 

Bmar)' trees 

Binary search trees 

Advanced searching algorithms 

Efficient non-quadraiic sorting algorithms 

Hashing methods 

E\aluation 

Algorithm analysis for order of magnitude approxmuuion 

Limitations of algorithms and unsolvahlc problems 

bmiisof numerical reprcscniaiions and simple numerical methods 

Programmin;^ language elements 

Singly and aoubly linked list repicsenunions 

Stacks 

Queues 

Non-linear table data structures 
Optional 

Applications in graphics, robotics, or artificial intelligence 
Modelling using logic or functional programming 
Object -oriented programming 
Parallel processing ol algorithms 
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Resources 

Minimum nccc^uity rcsounc^: 

A high-level, siruciurcd programming language environment, which supports modular program design 
and data abstraction. , . u i 

Intermediate level, modern text book on data structures and algorithm analysis which uses a data 
abstraction approach. 

Optional mourccs 

Programming environments for logic, functional, object-oriented programming or parallel processing. 
Links 

Foundations of Programming and Software Development (GAl) 
Methodology 

Emphasis is on concepts, theories, and practices of the discipline rather than on exhaustive coverage of 
language svniax U is advisable to use, if possible, the same structured programming language for both 
units The unit has an established traditional content which is described in many advanced texts on data 
structures. Teachers and curriculum designers should consider using the structure of these texts as the 
basis for sub-units and curriculum development. 
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Unit GA3 — Applications op Modelling 



objective 

Siudcnis should be able lo woik in leams and specify. nieUiodicall\' model and soK e relaiively complex 
problems. 

Sub-objectives 

Siudenis should be able lo iniegraie pre\'iouslv acquired knowlcgc. abiliiies and skills lo enable thein lo: 

1. specify, meihodically model and'solvc relatively complex problems with the aid ol general purpose 
programming tools; • i u i 

2. speedy, methodically model and soK e relatiwly complex problems in other subject areas wiih the aid 
of subject oriented programmable tools; 

3 work in teams on a common modelling j^rojcct. 

Context 

Modelling abiliix is iundamental to the successful application of advanced soltwarc tools. This Unit 
requires Mudcnis to use a variety of computer models, for example simulations and games; to ideniilv 
the design decisions and simplifications which the developer made; and to discuss their importance and 
the consequences ol possible mistakes. 

Students work m teams to hnd ansv.ers to questions hom the teacher, involving the creation ol a model 
in which IT concepts, tools and methods play a role. Algorithmic thinking is an important capability lor 
achieving these tasks. 

Louring the development ol the project the teacher w ill coach the students using generalisations, pointing 
out problems m modelling;, team work and project development 

\u this wa\ Mudenis are able to integrate previouslv acquired knowledge, abilities and skills gained Irom 
their mlormai ICS experience and elsewhere 

Content 

What IS nuvfclling and what iooh ate a\ ailablc ? 

Students work with examples oi modelling lechiiitjue^ m miormatics and in dilterent subject areas 
going through the different phases of a modelling process and making an inventory ol classica 
moilellmg ttx^ls Thev sludv Lharaeteristics ol team work, examine project management lechniques and 
assess the ellects of exin-nalVr^^i^ii^utvs on the j^roject Students are also confronted with examples w here 
modelling implies Mmphlicaiion of reality. 

^^e^lnH^^)^l>v;ktil nuvicllinv: usiM.v; approimaw /«m)Is — what must be done ? 

W'uh a simple questu^n as slatting point the description ol a problem is lust cxjuesscd m natural 
lanjHiage and then rermed by asking appropriate cjuesiion^ and setting limits to the task, students are 
then asked to point out compi^nents ol the -reality to be modelled*' which are relevant lor constructing 
the model, and those which can be left tnit; giving explanations and lustilymg their choices 
Students write down the ]Mecise s]x\ilications U^r the work to be done and make a plan lor its 
realisation Working together m a team, they search and choose suitable tools and modelling techniques 
loi si>lvmgtlH pii^blem. the\ then design and uMistruct the executable sohition lo the problem 

Evuhki/UMi ol models and ol the /ihuess oj modclUny^ — how it was done ? 

Students lirM explain and jUstily then choices of tools, techniques and solutions 1 hey then 
mvesligale bow Lk^sely the solution ctMilorms to the initial description ol the problem, updating their 
original solution as necessaiy At this stage they should discuss any scH ial or political issues arising out 
of the Use ol incorrect or oveisimplilied models lor real hie situations. 
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Topics for Modelling using General Purpose Programming Tools 

Starling poinis arc informaiion modelling techniques such as eniity-rclationship modelling. Then 
situations such as growth and decay (for example Porresiers model, ihe Game of Life\ the spread of a 
disease or polluiion, and wailing in a queue can be modelled. First an algorithmic model of the situation 
IS made, which is then realised as a general purpose programming language. 

Other neb fields for investigation are: 

• IZlemeniary Opcraiional Research: linear programming, assignment problems, the travelling 
salesman problem; 

• Probability (tossing coins or rolling dice, lotteries, roulette wheels)- for example, a siarting point for 
discussion could be "Ever>'body knows what is a roulette wheel in a casino. Can \'ou build an 
"elecironic" roulette wheel on your computer and pro\'c that I will have the same chances to succed 
or to lose as with a real life roulette wheel ? ; 

• Ciraphical problems such as adjacenc)-, paths, loops and shortest path: for example. "Here is a 
simplified map of the main road of our countr)-; can you rcjxeseni this map in a diagram on die 
computer and be able to gi\'e the distance when driving from one town to another along one of the 
roads ?" 

Topics for Modelling using Subject Oriented Programming 

Here, models can be buili and simulated which are part of a particular subject area for which special 
purpose programming tools exist. Fo example, problems m Statistics can he modelled and simulated 
(.solved^ with a statistical package, models for other mathematical problems can be simulated (solved) 
with a mathematical tool such as Maj^lc or Mathematica. Also more general tools, such a^ a spreadsheet, 
can be used to run a simulation. 

Appendix 2 gives lurihcr examples oi modelling opportunities 
Resources 

A/inininf)i nctcsscn v }r<>ouiLCs: 

General |)urpose programming language ^uch as Turbo-Pascal; 

Software tools such as a data base management system, a text processor, a spreadsheet, depen .mgon the 
type o\ prohkm to he soU'cd. as well as a subiect oriented tool ^uch as Mathematica; 
Fxami^lcs of ready made simulatrvns should be available lor evaluation and discussion 

Scanners, plotters; 

Graphics M^l ware. si,itisiics package, Ihpcrtext. Prolog 
Links 

Foundations ol Programming and soliware ((.A I ), InloimatK'. in Other Diseijilmes (Appendix 2) 
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Appendix 4 — Vocational Advanced Level Units 

This Advanced Level Module is specified for secondar>' schools which ha\e ihc necessan' hardware and 
software, as well as trained teachers able to deli\"ef the units. 

Ideallv, courses should be built up from I'nits VA;-3 m consuliaiion with universiiies and terilar)' 
insiitutions so thai advanced credit can be obtained towards a tertiar>' computer science course. 

Objectives 

Students should be able to: , , , • i u i 

1. methodically plan, design, realise and miplement relatively simple application sysiems with ihc aid 
of problem oriented tools; 

2. identify problems involved in project management. 

Insicad of siiulyinsi L'ni(s \'AI, VA2 and VA3 in .sa/iu-ntf. Vnii VAJ may he u<>cd to pw\idc a iralistu amicxi 
within whhh ihc oh)Citi\'C<> ol Units VAl and \'A2 am h mci. 
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Vocational Advanced Module 

Unit VAl — Business Information Systems 

This unit assumes husic competence in the use of compiUe; sysU^^is and programming skills as developed in Uniis 
Pi and P2. 

Overall Objective of the Unii 

Siuclenis should be able mcihodically to plan, design, realise and implement relatively simple 
informaiicMi s\ stems with the aid of problem oriented tools. 



methods of data How analysis lo identify recjuirements for an 



1. Information Planning 
Objective 

Students should be able lo use f 
existing information system. 

Context 

Students should be able to relate programming to the real world, and especially the world in which they 
arc likely to (ind employment. The relevance oi the material will enhance the x'alue oi the course and 
make it more interesting for both student and teacher. 

Content 

Students will analyse a simple case stud)' of, for example, a \x are house or an accouriiing oflice u-hich is 
described in such a way as to provide the necessary information. The case study will be so constructed 
that no advanced use of tcchnietues is required, l he techniques used will be based on diagrams. 

Students will work in groups using different methods to collect data such as mter^'iews and 
questionnaires. The forms and other dcKuments used in the case-study organisation will be analysed as 
sources of accurate mlormation. 

The loUowing student acli\'ities are part of Information Planning [)hase of the unit: 

a) sketch the data (low vithin a given organisation: 

b) quantify the volume of data (lowing m the organisation; 

c) assess the speeel of data (low v\'ithin the organisation; 

d) specifv a relational data model; 

e) identiiy functions to be provided to employees by the information system 
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2. Design 



Objective 

Siudenis will be able to develop a design of a simple database and a limited number of associated 
lunctions for data eniry, data retrieval, data updating and data presentation. 

Context 



The case stud)' should only require a few functions to be specified and the required human-computer 
mterface will be of a simple, standard form. The teacher could play the collective role of the users. 

Content 



In designmg a database students will need to be accurate by specifying the overall structure and the 
specific details for the variables in relation to the data to be used. It will be neccssar)' to review 
specifications with users to ensure that the specifications are comprehensive and appropriate. 

The following student activities are part of the Design Phase of this unit; 

a) specify the structure of the database; 

b) specify sample data to be included in the database; 

c) specify the necessary functions -nd the human-computer interface; 

d) design a small program m terms of the database, the (unctions and the interface. 



3. RtAl.lSAIlON 

Objective 

Students should be able to realise and test the designed program on a computer. 
Context 

Students will lypicall)' use a programmable database system like dBase or a structured, general purpose 
programming language with a comprehensive library of pre-programmed database functions. 

Content 

Before trial-running the program with test data, students will need to establish criteria to be used in the 
evaluation, testing of specifications and cculing. Proper documentation will be necessary to enable 
students to trace the sources of errors. 

"Ihc following student activities are part of the Realisation Phase of this unit: 

a) transform the designed program mio a real program; 

b) specify testmg criteria for the program: 

c) trial-run ihc program with test data; 
lest and verify the coding. 

e^ ideniily problems areas and pnn ide soluiuMis. 
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4. IMPI.EMUNTATION INTO THE ORGANISATION 

Objective 

Students should develop a feeling for ihe problems associated wiih ihe implemeniaiion of an 
informauon system inio an organisation. 

Context 

The different employee functions in the case-study organisation could be played by students. The 
teacher could supervise the role playing and help in identifying the problems. 

Content 

Students will have their design, and specifications of their program validated vvith rcsp^ci the 
situation They will categorise the naiure ol the problems mto classes: data model, sptcilication, 
functions and Interface The teacher will bring their attention to the importance of documemaiion. 

The following student activities are part of the Realisation Phase of this unit: 

a) implement the mfornuition system into the role played organisation; 

b) identify problems with the use of the system; 

c) suggest practical solutions to these problems. 
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5. Use in Organisation 
Objective 

Students should be able to evaluate the effectiveness of the running of their program within the 
organisation. ^ ^ 

Context 

Siudenis will run the system simulating the organisation involved. The technical skills of the students 
vvill be put to test by this !ile-like environment, thus providing students with an opportunity to evaluate 
their ability to identify ihe capabilities and limitaiions of their system. 

Content 

Using data specifications, students will e\'aluate the capabilities and limitations of their system Software 
and hardware interface errors will ha\-e to be corrected, enhancing the design. 

The following student activities are part of ihe Use in Organisation Phase of this itnif 

a) monitor the cliectiveness and efficiency of the system; 

b) evaluaie the capabilities and limitations of die system 'to handle the activities in the organisation. 
Resources 

Documeniation from pre\'iously developed sysiems should be made a\'ailable to students 

Although It IS likely lo be aimed at tertiary students, a relevant book on Systems Development would be 

liclplul as background material. 

A programmable database system like dBase or a structured, general purpose programming language 
with a comprehensive Iibiaiy of pre-programmed database functions should also be available to 
students. 

Links 

W'cMking wiih a Database (C:6); Database Design and Use (Tl ) 
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Unit VA2 — Process Control Systems 

This unit assumes Kisir ampciciKc in the use oj\:omputcr mtcms and ivoff ummin^ Mh as dcvdopal m Vmts 
Pi and P2 

Objective 

Smdcnis should be able methodically lo plan, design, realise and implenieni relaiu-ely simple process 
conirol sysicms wiih ihe aid of problem onenied tools. 

1. Planning of Proci-ss Control 
Objective 

Siudcnis should be able to ideiiufy requirements for technical systems which control or automate 
processes withm some cn\ ironment. 

Context 

Students ^K^\\ develop an awareness oi the vanotis functions of control s\stems needed to monitor 
iechmcal systems within organisations. Alter that they will work on a case-study connected with a 
simple process to control, .such as a robot. 

Content 

The lollowmg student activities are part of the Planning Phase of this unit: 
i\) use existing control systems to monitor technical systems; 
b"! snecifv problems within a given technical environment: 
e^ identifv the need for technical juocess control within the given environment; 
d^ identify the input and output data which are needed to control the system under consideration; 
specify the tunctions needed to control the system under eonsideration. 

2. Systlm Di sign 
Objective 

Students should be able to design simple systems which control and monitor technical processes. 
Context 

In preparaticMi for the wc^ld oi em|Moymeni, students should be able to analyse a simple case sttidy 
connected with a simple de^■lce. sueh as a robot. They should also be able to design and enhance the 
lechnical operations of the control system. 

Content 

Vsm^i a Lcise Mudv, MudenN will develop leebnuitics to write a program lo support an existing svMeni lor 
elficient operaiions. The case si tidy will be limited to the use oi simple seqtiential procedural algorithms. 

•I he (ollowing student activities are pari oi the System Oesign Phase (^f this unit. 

a) produce technical speciliLaiions nf ibe procedures needed; 

h» design the procedures c^f the etMiirolhng system. 1 0 1 
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3. Rhausahon 
Objective 

lUudenis should be able lo program the cimple procedures for process control. 
Context 

Students should be able to translate the designed procedures mto a program for a problem orienied 
programming environment (for example a language for robot controH or for a ceneral purpose 
progmmmmg language with a comprehensive librar>' of pre-programmed control procedures. 

Content 

The following student activities are part of the Realisation Phase of this unit: 

a) realise small programs designed to support control operations; 

b) spocity testing criteria for the program; 

c) trial-run the program for testing pur|x^ses; 

d) lest and verify the coding; 

e) identify problems areas and provide solutions 



4. IMPI.FMENTAIION IMO THI- ENVIRONMF.NT 

Objective 

Students should develop an appreciation for the problems associated with implementation of a control 
system mio the (organisational or technical) environment. 

Sub-objeclives 

Students should be able to: 

a) identif)' any technical problems associated with the implementation of the control system proRram- 
classily any |)roblcms relating t(^ the software and hardware inierlaces. » e> > 

Context 

UMiig a real lile. case-study cnMrtmment the students should be able to evaluate and validate the 
spccihcation. design and coding of their program. Por example, the controlled robot could he part of a 
prtHluLiion line. I he operation of the production line can be simulated by the students. 

Content 



Students w 
situation. 



ill ha\'e then design and specifications ol their program validated with respea 
1 hey Will categorise the nature ol any problems into classes, data, specilicat 



lo a real life 

r , ' , .,.v , y , ....w ^u^icu specilication. control 

lunctions and interlace. 1 he teacher will bring their atleniion lo the importance of documentation. 

I hc following student activities arc part of the Implementation phase of this unit, 
a) implement the c<iiurolled system into the role plaved envir(Miment 
b^ identily pioblems with the use ol the system; 
c) suggest practical solutions to these problems, 
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Unit VA3 — Project Management 



Objective 

Siudcnis should he aware of ihe nia\n \ anahle5 w hich miluenee iho progress and sueeess of a projeei and 
are able lo plan team aeiiviues wiihm a i;iven. hui noi loo long, nmc frame. 

Sub-objectives 

Siudcnis should be able lo. ,,1111 
1 identify ihc goals of a proieei, all the \'ariables ^social, poliucal, ImaneiaL eeonomic, euluual and 

human resources) which are likely 10 affeci ihe implemeniaiion of ihe projeei; 
2. plan team aciiviiies and use a Mniple graphical planning tool. 



1. Planninc; Phasf of a Proji-ct 



Objective 

Siudenis should be able 10 ideniif>- the objeeiiN es ol ihe proieei and Ivu e an appreciaiion of ihe variables 
which may alTeei successful implemeniaiion. 



Context 



Team work is esseniial in ihe modern information technology en\ ironnuMii. Mudenis should work on a 
project as a team in the Planning rha>e ^see also L niis WA.l and \' A 2\ It should be ensured thai 
studeni> understand and appreciate their respeciu c roles as lueiubers o( the team 

Content 

The obieciives and parameters of the proieci haxe to be delined to ensure that all the Nariables u ill be 
considered at the appropriate stages of the proiect Students will be made aware that market research 
should be undertaken to ensure thai deeisions alTeeting the project ^Mll be based on qualii> mforination. 

Sub-objecnves 

Svudents should be able to. as part of the planning process: 
■.\) identify the ohiectives of the project to be i-nplemented: 

b) state tl'ie objcLtives m operational terms. ,, i i 

c^ identify ihe social cultural. poliiicaK Imancial and human rescnirces \ariables which may mlluenLL 
ihe project . 
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2. Design F^iasf. and Realisation Phase of the Projec;t 
Objective 

Siudenis should he able lo plan team activities and use a simple graphical planning tool. 
Context 

In the real world, having the best plans means nothing if you cannot '-sell" them wuhin the organisation. 
Students should gi\ e a mock presentation of their project in their respective teams while another team 
e\ aluaies. pointing out what they see as problems and asking the tean^ presenting to justif\- their choices 
and strategies oi the suggested wa\- fon\ard. 

Content 

The following student activities are part of the Design Phase and Realisation Phase- 
a^ identify all ihe essential outpui from the project; 

b^ quantiiy the outjuit in terms ol time, materials, financial and human resources:, 
c"* plan the application of resources with a simple graphical planning tool. 



3. IMPLI'.MFNTATION Ph.\SI Ol IHr PrOIHC T 

Objective 

Mudents sliould be able to relate the quality ol the outcome o( a project to the planning and realisation 
piiases, and to the monitormg of the project duruig these two phases. 

Context 

In tiie real world, we learn and make progress b\- anahsing the good and the bad of e\er\- project; 
planning to re-utilise the ^ooi.\ and avoid the bad m 'future. Students should discuss, under the 
directions ol the teacher, how each of the identified variables has affected the implementation of the 
project and what should be done to minimise negative eflects. Uach team presents a comprehensive 
picture ol what the\ propose should be dime. 

Content 

riie following student activities are nan ol the Implementation Phase 

a^ colled data rele\aiu to the qualit\ ol the implementation of the project: 

b^ identih- the factors which have advev.sely influenced the project; 

c^ suggest what could ha\e been done to improve effect ivitv of the project 
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Appendix 5 — Bibliography 

For most units, books can be found in many languages m which the unii is worked oui in 

detail as leaching material. Such books can offer guidance to text book wriiers implementing the units 

of this curriculum for their local situation. 

More general texts treating internationally identified problems and solutions associated wiih Informatics 
anTlKmation Technology in Secondary Education are regularly produced by the International 
Federation for hiformation Processing, Technical Committee 3, Working Group 3.1 . The most lecenl, 
rclevani icxis arc; 

F Lovis & E.D. ragg (cds). Conipuiers in Educaiion, pi'occcdings of IFIP European Conference on 
Compuiers in Educaiion EOT- 88, Nonh-HoUand, 1988. 

A \\c->: -.ucall & C. Cowling (cds.1, Co.nput.crs in Educaiio.i, proceedings of ihc H-IP TO Friih \Vorld 
Conferaice on Compuiers in Educaiion ^WCCE 90), Sydney, Ausiralia. July 1990. Norih-Holland. 
1990. 

B, Samways & T.J. van Weerl (eds.\ Impacl of Inforniaiics on ihe Organisaiioii of Educaiion. Elsevier, 



1991. 



D.C. Johnson c<i B Sannvays U'ds.). Informaiics and Changes in Learning, l^f. j'^^: 'J';;;.'; 

Conference on Informatics and Changes m Learning, Gmunden, Ausiria. June 1991, LIscmu ^ciuui 



Publishers, I '9 "5. 



Good Pr.\c iu.f Guiot.s 

The series Guidelines for Ciood Praciicc produced by IFiP Working Croup 3 1 offers monographs on 
Inlormaiics and Informaiion Technology in Secondary Educaiion which coniain exiensive 
bibiiiraphies. These monographs may be obtained through IFIP Secreianai, 19 Place Longmalle, 
CH-1204. Geneva, Switzerland: 

Harnel C". Taylor, Robert M Aiken. Tom J. xan Weerl, informatics Educaiion in Secondary Schools, UTP 
Working Croup 3. 1 Guidelines lor Good Practice, 199 1 . 

Fei ran Ruiz , '1 errago. Integration of hiformaiiou Technology into Secondary Education- Main issues and 
Perspeciives. il lP Working Group 3. 1 c;uidelinc> lor Good Practice, 
Tom I. van Wceri led ). 199 3 
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Translations and Copyright 



This curriculum has been developed to be of use lo many countries in many 
circumstances. Its level of description is such that textbook writers will, on the 
basis of this curriculum, be able to produce texts suitable for teaching in a local 
situation. UNESCO may be of help in this by stimulating the conversion of this 
curriculum into actual teaching texts in local settings. 

The curriculum has been written in English. To reach the world community, 
translations are required into at least: Chinese, Erench, Russian and Spanish. Care 
should be lakcn to involve the right experts on an\ translation; such translations 
will have to be authorised by UNESCO. 



l ayout : Cleorgcs-Alam l^ujunloup 
lllus' canons . IVciib 



The illustrations may be reproduced on condition that their source is quoted. 
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